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DESCRIPTION 

SOLUBLE RECEPTOR BR4 3x2 AND METHODS OF USING 

BACKGROUND OF THE INVENTION 

Cellular interactions which occur during an 
immune response are regulated by members of several 
families of cell surface receptors, including the tumor 
necrosis factor recepcor (TNFR) family. The TNFR faT.ily 
consists of a number of mtegr-l membrane c? i yccprc t eir 
rereprcrs many cf wnicr., m conjunction "nei:: 
respemve ILcands, regular.- i n •: er a ci: ior. - ber-eer. 
difierer.L r: en'a i: opci e ^ i r -ell. lin-f^aes :Sm:"r. - ' . - , 'Tv_j. 
TKF Receccc:: £upe :: f arr,! 1 y i '1 Celi^I.Br and Vira: ?r :: -e-:-:c : 
Ac-iva"icn, Cos l imu 1 a i or, and I-eatr. , : ^ z- - , ^^-9^:; 

Ccs-ar. , -iierr. Cells ^:-;^C-^:, 1 - 

One sucr. rece::"or i- 7AC1, r a n ^" e:r.:: :: a - - 

ac-ivacor and CAML- i n a r ac e : r -vcr. Sulow and B::5-, Science 
:i8-< 2 , 2 9 9-7 and WIPO ^utlicatii-n WO 33/ 1- ?-3 62 . 7AC : 
is a rT.embrane oound receptor -iving an e :-: i r a ce _ _ u i a : 
domain con^iaining ivv: cysieine-ricn pseudc- r epe a i s , 
r ransrremorane domain anc a cyioplasmic comam ma; 
mieracrs vvith CAML : cai ci um-mocu 1 a cor and cyc^op:Miir. 
ligand) , an integra2 rr.embrane protein locacec ai 
iniracGllular vesicles which is co-inducer of KF-AT 

aciivaiion v;hen overexpies sed m Jurkac ceils. TAC^ is 
assDCiaied v;iih 5 cells and a subsei of T cells. vor. 
Bulov; and Br am ( ibid . repcrt chat the ligand for TA:I i- 
ncc I'.no-wr: . 

The polypepcides of cne present mvencicn, a 
TASI isoform navinc only one cy s c e i ne - r i ch pseudo- r epea v 
{BR^3>:2), TACI and a relaced B cell protein, BCMA -Gras ec 
al., Inc. Immunol . 17:1093-106, 1595) were found co bino 
tc the TNF ligand, ztnf4, nov.' know as neutrokine a iWIPC 
Publication, W^O 98 /1 8921), BLyS (Moore et al.. Science. 
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285 : 260-3, 1999), BAFF (Schneider et al . , J. Exp. Med . 
189 : 1747-56, 1999), TALL-1 (Shu et al . , J. Leukoc. Biol . 
65:680-3, 1999) or THANK ' (Mukhopadhyay et: al . , 
J. Biol. Chem . 214 : 15978-81, 1999). As such, BR43x2, 
5 TACI, and BCMA would be useful to regulate the activity of 
2tnf4 in particular, the activation of B cells. 

Towards this end, the present invention provides 
protein therapeutics for modulating the activity of ztnf4 
or other BR43x2, TACI or BCMA ligands, related 
10 composi tior.s and methods as well as other uses chac should 
be apparer.r zo those skilled m the art firom ::he L.e5chings 
he r e i . 

SUKKARV OF THi: I Nl' ENT I 1 : : 

n^err-c; :i i v :: l\.v.:- i:'::z-v:.Ly i i-- x^xn.:.: ^ D:r.r s : ■ q 

admiiij.scer mg an ancunr :1 conpound sel'?:::"ea f::ox che 

crcu^ z:or:3i£::: i:.:; cl: :z- ^r. ^: - : . - " ^ . : . r. . 5-.:": 
n*.arnn-.£— i:. . :. : ' .nr i s t ^ :::: :: 

e:-- r-c^l J - _ 5: r : :: ■ ; - :: :. v:.-ec-L: ci-- 

corrp ri SI n ;: ■;:n-^ :•: u r 5 :: e 1 _ u 1 a r domai:'. c v /-C_. ; c- 
Dclvoec-^ic^ coit:o:: s m g ^r.^ e :-: ~ r a ce i 1 J i r :::oriai:'; r^:: r.^M-.; 
d; a polypeptide comcr-£irg une sequence li S51 lii NO:iO; 

25 e) an aneioody cr an-ibody fragment wmcn specifically 
binds to a polypeptice zz SEQ ID NO: 2; f; an antibody 

or ant-ibocy fraor-ent v;nich specifically 'ozr.6s to a 
polypeptide of SEC, 11 Ml-: 4; g} an antxbtay cr antibody 
fragment wf.ieh soe e i. f i :: 5: 1 1 y binds to h nt;ypei:tide of 5EC 

IC: ID :\b:6; n an 3ntt:::'::y z:' antlboo^ fra::men: which 
specifically oinds to a ptlypeptide of SE'^ 1 i) an 

antioocy ci antibody ftagment which specifically binds to 
a polypeptide of SEQ IE NO: 10; k) a polypeptide of SEQ ID 
NO:4; 1) ammo acid residues 1-166 of SEQ ID NO:6; and m) 

35 amino acid residues 1-15C of SEQ ID N0:8. 

VJithin one embodiment the compound is a -fusion 
- protein consisting of a first portion and a second portion 
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joined by a peptide bond, said first portion comprising a 
polypeptide selected from the group consisting of: a) a 
polypeptide comprising the sequence of SEQ ID NO: 8; b) a 
polypeptide comprising amino acid residues 25-58 of SEQ ID 
5 NO: 2; c) a polypeptide comprising amino acid residues 34- 
66 of SEQ ID NO: 6; d) a polypeptide comprising amino acid 
residues 71-104 of SEQ ID NO: 6; e) a polypeptide 
comprising amino acid residues 25-104 of SEQ ID NO: 6; f) a 
polypeptide comprising amino acid residues 8-37 of SEQ ID 

10 NO: 3; g) a polypeptide comprising amino acid residues 41- 
88 of SEQ ID NO: 8; n) a polypeptide comprising amino acid 
residues 8-8S of SEQ ID NO:S; and said second portiion 
comprising another polypeptide. Wichin anorher embcdimer.- 
zhe fi::5^ pcrnior. i-irther comprises a poiypep-ide seler'^ed 

15 frcr. ir.e group consiSuing of: a) amino acic residues 59- 
12: of SEQ ZD NO:i; b) amino acic residues 1D5-166 ci SE;^ 
ID and c amino acid residues 89-150 of SEQ IT* NO:c. 

Wiioi:-: anctner eno::;diment: the iirsv, pcrzioo is seiesie:: 
from ir.e grcur, cor.sisoing of: a" a poi yp-ep-i i oe som.pr i s i:^. ^ 

20 the e;-:irGcelloiar domain of BR43x2; b; a po^ypepzioe 
comprising che exoracelluiar domain of ; arc c a 

polypepLide ccm.prisinq zhe exLracei iular comiam or o-^h.~ . 
wiihin a related em.bodiment ihe first portion is seiecte:: 
frooi tne group consisting of: a) a polypeptide of SEQ - 

25 NO: 4; b.i amino acic residues 1-154 of SEQ ID NC:6; and c; 
amino acid residues 1-48 of SEQ ID NO : 8 . within another 
reiatec embodiment the second portion is an imm.unocioou^in 
heavy chain constani region. 

Within another em.bodiment the antibody c 

30 antibody fragmient is selected from the group consistmo 
of: a) polyclonal antibody; b) murine monoclonal antioody; 
c) hum.anized antioody derived from b) ; and d) numia:*: 
monoclonal antibody. Within a related embodiment the 

antibody fragment is selected *fromt the group consisting or 

35 F(ab'), F{ab), Fab', Fab, Fv, scFv, and minimal 
recognition unit. Within another embodiment the marmrial is 
a primate . 



'5DOCID <WO 0O40716A2 1 > 



wo 00/40716 



PCT/USOO/00396 



10 



Within another embodiment the ztnf4 activity is 
associated with B lymphocytes. Within another related 
embodiment the ztnf4 activity is associated with activated 
B lymphocytes. Within yet another embodiment t.he ztnf4 
activity is associated with resting B lymphocytes. Within 
another embodiment the ztnf4 activity is associated with 
antibody production. Within a related embodiment the 
antibodv production is associated with an. auroxmmune 
disease. KHthin a related embodiment the said autoimmune 
disease is systemic lupus erythomacosis , myasthenia 
gravis, multiple sclerosis, or rheumatoic arthritis. 
Witni:-. another emboaiment the ttr:^ activity associate:: 

;v : t h r. =.Zi'.'. another 



f:StnTT.a, rtnc;-. 1 1 : - : r ysena 



r !". t -T t ".. ; " a t 



a £ ?. 



--: ■ - ■ - :■: : ; ; . 



: e ■ . f: :i i s e a s e . v; 1 1 ;■■ ; 



1- reral :a;. iire. Witn:;: ye'. 

cftivif.- :^ asscciate;:i v;:t;. 

va:ata/ er. rr-r- t:K -r.i.-. rir.-ea- .::-eru:.- 

Withit ye-: anotr-:. er.:. : a ir:- ;•. : t-- --er.-: disia-- : ^■ 
jC a5SM:.ate:: with rena: net ;: . a sx- , xultiple nv-.. onM-, 

:vxchrnas, licnt cnair. nearctathy ii an:y i r i aosi i . W.t:M:: 

anDtrier exoodiment tne ttrf^i act:v:ty is a s soc i a t ec . v: 1 1 r. 

ef rector T ceJls. Withi- a reiateii embocirr^ent tne ttr.i-; 

activity IS associated v.-ti- moderating immune response, 
25 Within yet another embodiment the activity is associated 

■ ^ V - - - " ar-^r'i-e'- enVoodiment 

With imir.unosuppression . vv . d,.^ - 

immunosuppression is asscciated with craft re:ection, 

or^^" verses r-osL disease c _ : . _ ^ cinan.ci . i - - 

^ e^^cocimen-. the activity i. asscciated vn.th autoimnune 

30 disease. Within a related embodiment tne autoimmune 

disease is insulin dependent diabetes mellitus or Crohn's 

Disease. Within another embodiment the ztnf4 activity is 

associated with inflammation. Within a related embodiment 

the inflammation is associated with Doint pain, swelling, 

35 anemia, or septic shock. withm another aspect the 

invention provides a method for inhibiting BR43x2, TACI or 

BCMA receptor -ligand engagement comprising administering 
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an amount of a compound as described above. Within 
another embodiment the BR43x2, TACI or. BCMA receptor- 
ligand engagement is associated with B lymphocytes. Within 
another related embodiment the BR43x2, TACI or BCMA 
5 receptor- ligand engagement is associated with activated B 
lymphocytes. Within yet another embodiment the BR43x2, 
TACI or BCMA receptor- ligand engagement is associated with 
resting B lymphocytes . 

Within another embodiment the BR43x2, TACI or 

10 BCMA recepr or- ligand engagement is associated wi-h 
antibody production. Within a related embodiment zhe 
antibody production is associated wi-:\ ar. au toirpjTiune 
disease. Wi-hi:': a related e^^oocinent zi-i. sai:: au toirrrure 
cisease ly systemic iupui e r y t noma t :• 5 i s , rr\y a sz'r.er: i ^ 

15 qravii;, "s^zi^rixe sclerosi5, cr r heur:.5 t c a r t h :: : t y . 
wrthrr. a:"ttrjer en^ooorment tne 3R43x2. TACI or BCMA 
receptor " 1 igand engagemer.t i5 associate:: v.itr: astr^-rr.a, 
br or. ch :. 1 1 c i r e:tcr.\^sen*.a . V;itct:; stcii ^rrther emdodt rte:": 
the BR^lxl, TACI or BCMA recep t or - 1 igar.d engagement is 

20 associatec with end stage renal iarltre. V^ithin yet 
anctner e:n:: t d inen t tne HR43x2, TACI or BCi^lA receptor- 
ligand engagement is assoorate:: wit:: rena_ disease. 
Witnin a related enribodimen t tne renal disease :. s 
qlomerulor.epnritis, vasculitis, nephrrtis or pyr^^o- 

25 nephritis, Vrithin yet another embcdinent the renal 

disease is associated v;ith renal neoplasms, multiple 
myelomas, lym.phom.as, lignt chain neuropathy or 

aiTty loidos 1 5 . Within another emocdiment the BR43x2, TACI 
or 3CKl2^- receptor- ligand engagement is associated witn 

30 effector ^ cells. within a relateo embocin:ent the BR43x2, 
TACI or BCr^.". receptor - 1 igand engagement is associated 'with 
moderating immune response. Within yet another embodiment 
the activitv is associated with imn-.unosuppression . Witniri 
yet another embodiment immunosuppression is associated 

35 with graft rejection, graft verses host disease or 
inflammation. Within another embodiment the activity is 
associated with autoimmune disease. Within a related 
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embodiment the autoimmune disease is insulin dependent 
diabetes mellitus or Crohn's Disease. Within another 
embodiment the BR43x2, TACI or BCMA receptor- ligand 
engagement is associated with inflammation. -, Within a 
5 related embodiment the inflammation is associated with 
joint pain, swelling, anemia, or septic shock. 

Within another aspect the invention provides an 
isolated polynucleotide molecule encoding a polypeptide of 
SEQ ID NO: 2. Also provided is an isolated polynucleotide 
10 nioLcule of SE'J ID NO:!. Wiznin a related emcodimenr is 



proviaea ar. 



sicr. vecc-r comprising th- roiiowinc 



r ranker ip^ lo:-- -* ^rr^oze- 



vj r: e 1 e o ^ c: _ u 



rovides 



■ 1 u :": h e r :: r : i d e s -r^ • - - ^ - - - " ' ' " 

pc--.---oep:::.de CDmprismc: cultiurinc; a ce^- -i-- v.....^.. 

excressic-r. vec::cr ar a e s c ... oed ' a:: 
expresses said polypep;:ide 
said polynuclecride molecuie; and recovering 
excressea polypeptide . The invenLion also 
iEcLatez polypeptide having -he sequence cf SI? ID 
wi^hi- a r-Iated ertbodimer.i me polypepnoe i 
co-hinai: or. v;irh a pha rnaceu r ;. ca 1 .1 y acceptacle vehicle:. 

Bryil-' DISCRIPTiON OF THI DRAV-ING 

Iicure 1 shows a xulciple amine aciJ sequence 
aiignmenn between BR43x2, TACI (von Bulow and Eram, ^h±£ ■ ^ 
iSZO ir NO:6., bCMA (Gras ec ai., ibid.) (SIO 1 NO : G , and 
BR43X1 (SEQ ID N0:7). The c y s t e i ne - ri ch pseudo repeats 
and transmembrane domain are noted. 
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Figure 2 shows a Scatchard plot analysis of 
soluble l'-^-ztnf4 binding to TACI and BCMA expressed by 
stable BHK transf ectants . 

Figure 3A shows ztnf4 co-activating human B 
5 lymphocytes to proliferate and secrete immunoglobulin. 

Figure 3B shows levels of IgM and IgG measured 
in supernatants obtained from B cells stimulated with 
soluble ztnf4 in the presence of IL4 or IL4+IL5 after 9 
days in culture. 
10 Figure 4 shows human peripheral blood B ceil s 

stimulaced witn soluble zrnf4 or control procein 

(ubiquitin: ir zhe presence of 11-^ for 5 days in vitro. 
Purified TACJ-Ir;, BCMA-Ig anci cor-rol Fc were testea for 
inhrca tic:-: o: zzriz^: specific pr c 1 1 f e r a r i on . 
15 Fi::l::,-^ t~ sriov;s resales front zznfA cransgenii' 

animals chat ha-.-e developed characceriscics of SLE. 

rioura =r shows j.ynph rode, spieer and chymus 
cellc froc: c~r;f4 cransgencc animals scained wicc 

anticocies tz Zll , Zi anc 30^ . 
20 Figure cC srows cctal lc>:, IgG and IgE levels ir. 

serun-. frcrr. crarisgenic ccnf-; arirrials ranging from zz 1j 

wee w s of a g e • 

Fiaure cD shows amyloid deposition and thickened 
mesangiur: of tne glomeruli identified m kidney seccions 
25 from. zznzA cransgenic anirrials. 

Figure 5E shows effeccor T cells in zcnf^ 
transgenic mice . 

Figures 6A and 5 show elevaced zcnfn levels m 
serum oocainec from ZNBWFl mice and MRL/lpr/lpr mice thac 
30 correlates v;icr. developmenc of SLF . 

Figure 7 shows the percentage of KZBWFl mice 
thac develop proteinurea over che course of the study. 

Fiqure S shows anti-dsDNA levels by ELISA from. 
ztnf4 ::ransgenic mice and concrcl litter mates compared 
35 to serum, from 2MBWF1 and MRL/lpr/lpr mice. 



wo 00/40716 



PCTAJSOO/00396 



These and other aspects of the invention will 
become evident upon reference to the following ■ detailed 
description. 

5 DETAILED DESCRIPTION OF THE INVENTION 

Prior to setting forth the invention, it may be 
helpful to an understanding thereof to set forth 
definitions of certain terms to be used hereinafter: 

Affinity tag : is used herein to denote a 
10 polypeptide segment that can be at-.ached to a second 
polypeptiDe "C provide for pu r i f i C3 ti or detec-.:on or 
ZT.~ secor.n czlypepcide or provide :cr stt-cn-er- cvf 

:: ; 1 . :rep:. ide -i-- sScs-zr. a'L- . Lr.z: v,h . , a-.'. 

Af I. •.■ ^- } v.:: Lade a pol y- r.i n - 3 :rart, - ^ ; -- 

y.lr^rr - . , £M3yL_::: • ^ ■ - -■■■^s~c:. ■■ 

2C t-r. :: • Gr ser.neye: ef al., Pre- r ■ Ma ' _ . :~ -'.i-j i!^'::.- 

c ^ •. substance T , Fla::'-" ::a::tiae ;Hcp:; v 

Sictechncioav 1204-10, 1988. , streptavidir. i:inc:r;: 



p-sr-. - de, 71 other antigen; r epitope : r binci:;- ::3niai:;. 
See, in general, Ford et ai., rrttern £: x P r e s a i £ n__ ajj^ 
Purification 2: 95-107, 199]. DKAs encoding afrtniiv tags 



are avaiiacle frorr: comjT:ercia3 suppliers (e.g., Pharmacia 
B ■ c- e c r. , I- i s c a t a s y , N J ;■ . 

Allelic v ariant : Any cf tv:: cr mere alternative 
^ - - ;• aen-e occupving the saxe ch r onr.o s oina .. i.ncus. 

30 AiJe-ic variation arises naturally tnrough mutati:n, nr.:: 
•nay resul"; in pnenotypic polymorphisr v.-thm populations. 
Gene mutations can be silent ■, 1 . e . , no chance in tne 
encoded polypeptide), or may encode polypeptides navinc 
altered amino acid sequence. The term "allelic variant" 

35 IS also used herein to denote a protein encoded by an 
allelic variant of a gene. Also included are the same 
protein from the same species v.-hich differs -from a 
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x.io t-n allelic variation, 
reference amino acid sequence due to aiie±ac 

Allelic variation refers to naturally occurring 
differences among individuals in genes encoding a g.ven 

5 ^^-...n..nal and carboxylzternn^: are used 

herein to denote positions within polypeptides and 
proteins. Where the context allows, these terms are used 
with reference to a particular sequence or portxon of a 
polypeptide or protein to denote proxxmxty . or relatxve 

^^1^ - rP^ta^n sequence positionea 
10 position. For example, o ce.ca^.i 

1 y-^^Kpnce seouence v:irhin a protein 



car: 



_ , ^. -- ^-^ '- ^ ~ - y ' ■ - 

reierenc-c seGuer.ce, -u. - 

-erxinus th- ccrr,;::-"-- r or ~ : : • 

Comc.er^er.. a r. r :^^ox:Li£;il^-^^ ^ : r. r e s : : : r. 

^ . a550c;j.a -eu 

identicil nioie^ie5 "nac i^-.;. = ■■ 

- ^ . - ■-■ " - - n s z a ■-. ~ 

2-3D-- o£i:: ur-de:: s:: c r ri a le 

. - ^ ^' " :: L vr c 
s r -a r - - - ■ ' 



:;r:i:: ar^c: a-/i::r:. ^vr ^ 
n-.ember. cf a r rrr.- en.e :^ . / a . . - conx. : ene 



- :- " ^ -ca^^c• 1 an.en^: 

20 e:-:empiary ^^....^ ---.-^ -'^ • ^--^ - - 

receptor /liganci ? = -rs, an _ loocy ^ • •-- ^ -^^ 

eoitooe) oairs, se-se/an- isense o - 1 y nu c • e ice ca-s, 

-ke like. Where subsequent ci i s s r r .a t : or. oi 

, ..p-'- -.5 3e£iL-able, --n- 

comolementi/anci-coxpxemc..^ -'^-^ - , . 

, uy.- -- = s a bir.cinc 
25 compiement/anti-cor.p-emer.- pan - 

affinitv of <10-^ K • 

Contic : Denote. a pol ynu c i e r ce .nav. nas . 
contiguous s.re;^ - identical cr co.ple.e.ta ry sequence 
another pel v;vj r .. e ot lae . .cmC. - - 
30 o -overlap'' a o:ve. stretch of p . 1 y .u r 1 e. t x d. sequence 
.s.her in therr entirety or along a oart:al stretch or tne 
polynucleotide. For example, r^^^^^- - --^^^^ 
the polynucleotide sequence 5 ' - ATGGCTTAGCT7 - .-. ' 



35 



TAGCTTgagtct-3' and 3 ' -gtcgacTACCGA- 

com plen^ents of ool vnucleot id^ _molecules : Denoce. 
polynucleotide molecule. having a complementary oas. 
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sequence and reverse orientation as compared to a 

reference sequence. For example, the sequence 5' 

ATGCACGGG 3' is complementary to 5' CCCGTGCAT 3'. . 

Degenerate Nucleotide Sequence or Degenerate 

5 Sequence : Denotes a sequence of nucleotides that includes 
one or more degenerate codons {as compared to a reference 
polynucleotide molecule that encodes a polypeptide) . 
Degenerate codons contain different triplets of 
nucleotides, but encode the same ammo acid residue (i.e., 
10 GAu and GAC uriplecs each encode Asp; . 

Expressio n vecrc-r : J-. DK\-. r;cle::ule, linear ■: l 
cirruiir, thav conr.crjses h secnerr ericcz'^v.z} a p:;! y::-er v.:: o r 
ir ::-.-c-Le-- x: c r r ' ^ d : r 3 : :'. . s-^orn-r"/ 



2C 



:r- :.-:.:::.V:r z: r - 1 :. r ii: v. i^:: , ore : 
a:. , - , a :: a y : a a. :>: . - : ; 

n -.- - ^- :c c: - - - • "IT - ^" 1^ -": vr T a : ^'^ 1 



fr-- :.-as:--::: a: vara:: L-^iA, ar r:\i:\ a . : ^ : a aianaaar 
;a a a . 

iorn; : rerers aa dafreraa" rorns :: 

pr:raaa rnaa nav ce prcdaced iroa -:fferear genes ar = r a:: 
ana sarr.e aena ba 'aiaeraaae spliaina. 1 r. soiaa aasei;, 

isaforms darfer in aheir aranspora aradvity, aaraa 

25 expression in developmena, tissue da s t r rcaa ion , lacaaian 
in ahe eel] ar a aornbinaaion or these prraartaes. 

Isalaaea paivnucleotrda : oeaaaea ahaa ana 
pa 1 ■. naaiear : ::a haa been removed irar-> ir5 naaura^ cer-eaa 
inal: eu and ai rhas free rf other extraneous or unvaante 

30 coamq sequences, and rs in a f orrr * s u i a ar i e rcr use v;rar.: 
genericalJy engar:eered proaein proauctiar. systems. :^ua 
isalaaed molecules are aiiose that are separated fron: anear 
naa-aral environment and include cDHh and genomic clones . 
Isolated DNA molecules of the present invention are free 

35 of other genes with which they are ordinarxly associateo, 
but may include naturally occurring 5' and 3' untranslated 
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regions such as promoters and terminators. The 
identification of associated regions will be evident .o 
one of ordinary skill in the art (see for example, Dynan 
and Tijan, Nature 316:774-78, 1985). 

• isolated polypeptide or Protein : is a 

polypeptide or protein that is found in a condition other 
than its native environment, such as apart from blood and 
animal tissue. In a preferred form, the isolated 

polypeptide is substantially free of other polypeptides, 
particularly other polypeptides of animal origin. It is 
preferred to provide the polypeptides in a highly purified 
form, I.e. greater than 9zi pure, more preferably greater 
char. 59% cure. When used m this context, the tr.rx 



; _J _ C 



"ed" does not exclude tr:-^: presence 



. , .„ - -ov-r^- .-^ o--v^'"al forms, sucn as aimers 

^ ' .,1 ,.^^.=: v~ oeriva-Ciced fcrms. 

or airerna ir^-ei-v ^ji\CG:=>y-^~-^-^ ^ - 

. . . _ ^^.^i ^ o.-^ tr nuclec-rae 

5 e CI iTie n t: 5 , c .'"! e t e r rr; " c p- e r a o _ _ ^ ^ - . ^ £ — ^ . ^ ^ 

.^o- r-i^- -ne-.- funcrion m concern irr 

20 cheir intended purposes, e,c., rranscripcicn 

v. -ho codir:: secTient "c 

zYie promouer ana proceeo:. _n_^.-v- 

the terminator . 

Ortnolog : Denotes a polypeptide or protein 

„ -• ^ t- ■■ 1 «^ the functions. 

obtained from one spec.e:: ^ 

25 ccunteroart of a polypeptide or protein froir. a different 
species. Sequence differences among orthologs are me 

result of speciation. 

Polvnucleotide: denotes a single- or doub_e- 
stranded oolvmer of oe^xy r i bcnuc ieot i de or r loonucleotioe 

. - • -. - r-.^ T end. Pol vnucieotioes 

30 bases reac rrom tne o t.::= 

-;n^lude RNA and DNA, ano may be isolated from natural 
sources, synthesized ir. virro, or prepared from a 
combination of natural and synthetic molecules, --^izes o^^ 
polynucleotides are expresseo as base pairs (abbreviated 
35 "bp"), nucleotides ("nt"), or Rilobases ("kb";-. Where tne 
context allows, the latter two terms may describe 
polynucleotides that are single-stranded or double- 



,<ir/r/zto <wo ooao7i6a? i > 
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Stranded. When the term is applied to double-stranded 

molecules it is used to denote overall length and will be 

understood to be equivalent to the term ''base pairs". It 

will be recognized by those skilled in the art that the 

5 two strands of a double-stranded polynucleotide may differ 

slightly in length and that the ends thereof may be 

staggered as a result of enzymatic cleavage; thus all 

nucleotides within a doubl e- s t r anded polynucleotide 

molecule may noc be paired. Such unpaired ends v;ill in 

10 general nc-c e>:ceec 2Z; nt in length. 

?c 1 yoep:: i de : Is a polyn^.er of arr.ino acid residues 

~:ine:: :-•e::^lC:^^ cind;-, ■.■;hei:h~r crozjzed :"ia"uri^lJy oi 

^- y ;-. e _ :• ^ : 1 V . r .. ^ y :: t i :i o ' : :.:~£:=. F:'::-: 1 5;:.:.:.- 

h :• 1 ■ : : T- : • . u - r -: r - 's z r::r: - ' •' \ i - j '. . " ^- ^ !- - ~- - " ■ 

Z r V :t 1- 1, : \. - : . z '.^ — ' -; : y i Z .~ . : . - " o n - :'. 

r- ; . ::\.-- r i-. >: ■ i: :::: . : : ■ r - : : .v :r ; _ r 7 i ' : = . ■ r v ; ■-• : 



_ ; 



rv.z::':: p _ _ ype :: jl :;r.£:.::^•. - :::::r:ei:. rr.i;y rC'r;::iiSh 
pep-:ci:_r c ::T.::or ^ n l ^ . 5ucr av r c r. y ci r a u •:- ^roup^^. 

Cirbohydri ti^^ r; : : . - pe ; i c 1 ^r.: c r r u e 7, ~ ::.5\ b-i 

acdeci ::o a r:--zt-E:L:\ :: y ihe cell 1 v;h:c:. tlie prrcein is 
2 5 p r CO u c e d , a n c v- i 1 1 v a r i c r h e c y o e c f cell. ? r o c e 1 s 

are defined h^rreir. 1:. cermc c:; clieir anir.o acre cackbone 
srrccrurec; ccbsc rruenr^ SLich ac cartscbyarare crrcps are 
cererally nr \ spec:rred, ccr iT^ay c-e rre^^er." r;o:ie c be _ e 5 s . 

r;e cep t c r : ce^. ^ - a s s wC.i. a ce-,; proccr-., or ri 

30 pc-ypeptiide scbur-^ir. -r: such procein, rbar orrdc ro a 
b.::;acrrve mc.^eci::e :cne "Ircand" and rr.edla Tier:^ cbe effeci 
of che ligand or. che celj. . Binding of Irqand uc recepcor 
results in a change rr. che receptor (and, in some cases, 
receptor mu 1 t ime r i za c i on , i.e., association of identical 
35 or differenc receptor subunits) that causes interactions 
between the eifeccor domain (s) of the receptor and other 



wo 00/40716 



13 



PCT/USOO/00396 



molecule(s) in the cell. These interactions in turn lead 
to alterations in the metabolism of the cell. Metabolic 
events that are linked to receptor-ligand interactions 
include gene transcription, phosphorylation, 

5 dephosphorylation, cell proliferation, increases in cyclic 
AMP production, mobilization of cellular calcium, 
mobilization of membrane lipids, cell adhesion, hydrolysis 
of inositol lipids and hydrolysis of phospholipids. 
BR43x2 has characteristics of TNF receptors, as discussed 
.0 in more detail herein. 

Secretory sxgnal sequence : A DNA sequence tha:: 
encodes a polypeptide ia " secrezory pecc^ce"* chat, as a 
conponen" or a larger pciypeptica, direc::? tr.a _arger 
pzlypep-Loe Lhrruch a 5arre"cry zazr.\:~y :z r. ce__ wn^rr. 
E i? -^vnchesicec . The larger p i 1 ypa;: " i :ie is zorrimon-v 

cleaveci lo remove z'r.e sec re:: cry peccice ::iurr nc crar-s^^ 
::r:rocc:h the secrecory pachway. 

Sclcl: ] e recec:::r : A recepz:r rclypepicce cnac ic 
r-: • ccunci to a cell r-:enbrane. Sclcc_e recep^rrs c^ie n.- - - 
0 cc::irT.c-ly 1 igan ci -bcncii c :: recepcir : 1 ypepc rcies z'naz -ar- 
transT:en^orane arid cy :: cpl a sni c dcnra^r.;. Sc_uc_e receptee? 
car. ccrnprise adcicicnal amine acic residues, scch as 
aifiniry nags thac provide fcr p c r i f i ca c i cr. si cne 
pclypep;:ide or .prcvioe sites fcr aciacnmenc ci vne 
25 polypepcide to a sucscrate. Many cel_-surface recepcors 
have naturally occurring, soluble cocncerparcs that are 
produced by proceolysis or cranslace- from a 1 ce r na t i ve 1 y 
spliced mRNAs . Recepcor polypepcides are saiC to oe 

subscanuiali y free c: c ransmemor ane and i n c r ace 1 1 u _ a r 
3t polypeptide segments when chey lack sciiicient portions of 
these segments to provide n-embrane anshormg or signa] 

transduce ion, respeccively . 

Molecular weighcs and lencchs of polymers 

determined by imprecise analytical methods (e.g., ce^ 

35 electrophoresis) will be understood co be approximace 

values. When such a value is expressed as ^^about" X or 
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''approximately" X, the stated value of X will be 
understood to be accurate to ±10%. 

All references cited herein are incorporated by 
reference in their entirety. 
5 The present invention is based in part upon the 

discovery of a 1192 bp DNA sequence (SEQ ID NO:l) and 
corresponding polypeptide sequence (SEQ ID NO:2) which is 
an isoform of the receptor TACI . The isoform has been 
designated BR43>:2. A soluble form cf 3R^ 3x2 is disclosed 

10 in SEQ IC* NO : 4 , the polynucleotide enccdinq tne solu::le 
rerepcor lv: SEZ ' KG : j . ~s is desrriberi in -ore cei:£i_: 
hei;^:.:".. wr-.T, r ec-=p" i r - en-r-: c i r :; r o : y n 1 ^ ^ v :.c v-y i.:. . 

. y per M i ..le :•■ : r > : res-::".i : :'.\''^::'.^ : :. .:!'..:.' : 

1 1: i 1 -rr : : ! ■/ ^ . " : . - _ v J* .. J . 1 : V: ■/ : . - ■ ■ : . ' : ru: : r 

I' li:::'i:ry a:.:: \.yi~ :: ? - r r ::.i r. 5: 1 y F ^ -1 r: v- :! , :v i : 

FIT " - _ a ;:: e e i r n ■". .:: r . . / i ■:: 7 v : : :: i: : . ^ : r : . : v; ; . 

a~ y 1 if. V: " P ' \: '. '■ ^ ' ij-- /;' i-y. - ; ■ - . 

1 ;: 1 . , EFF'F / i . r. -v : r :t : i: . , i - - . . 

: b : c ■ :::: TH;kN?" ' y.i.'::: . : ^io) ^ y ' • , 

^ - - - • • Fosxv.ive pocls' were i cie:; z i f i e :: oy ... iqar.:; c .i , 
orz>:en down sinqle cl:?ne5. the cD:\.\ is:: .cite:; 

sey uenced . A comparison cf tne 3R4 3;-:2 oeoocod a:^-in-; £;i::: 
sequence (as reoresented m SEQ ID NO:!" v;irh ;:nown tuT.: 
necrosis facoor recepoors indioaoeo oh^i BR')3:-:2 is or. 

25 isnform of TA31 , having a single, porriy oonserveo, 
cysieine-rich pseudo-repeac. 

Surorur-lly, tne Ti-:~ reoepr"r iai-iily 5 
chi racteri oed cy an e :•: r r a r e 1 1 u : a r pcro::.n conuz'ose:: i: 
se-.-eral modules calle:J, h i s r or i c a 1 1 y , " cy s o ei ne- r o n 

3G pseodo-repeaos" . A prototypical TNFF. fan-,ily -.v.emhe:: na.^ 
four of these pseudo-repeats, each aoouo 29-4 3 residues 
lor.g, one right after the ether. A typical pseudo- repea t 
has 6 cysteine residues. They are called pseudo- repea o s 
beoause, although they appear to originate from a common 
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ancestral module, they do not repeat exactly: pseudo- 
repeats #1, #2, #3 and #4 have characteristic sequence 
features which distinguish them from one another. The 
crystal structure of the p55 TNF receptor revealed that 
5 each pseudo-repeat corresponds to one folding domain, and 
that all four pseudo-repeats fold into the same tertiary 
structure, held together internally by disulfide bonds. 

TACI contains two cysteine-rich pseudo-repeats 
(von Bulow and Bram, ibid.), the first is conserved in 
10 structure with other members of the TNF receptor family, 
the second is less conserved. The BR43>:2 isoform of the 
presen- in-ention lacks the first T;--^! cysteine-rich 
cseLidc-reoe-t, retaining o-iy the seconr:, less conserved 

O ^ 5; ^ 

Sequence inalysis or a deduced amine acid 
seauence zz 5R4:>x2 reprssented m SEC !-^0:2 indicates 

the cresence cf a mature proteir: havinc an ex t r a ce J 1 u ^ a r 
don-i- r-sicues l-llO of SEQ IZ NC : 2 ; which contains one 
cv£-_eine-ric":-. pseu d ;•- repea t (residues lb-bo ot SlQ i 
20 KO:2), a transmembrane donr.ain (residues 121-133 or :rE.^; ^z.- 
NO: 2 : and a cytoplasmic domain i residues 13^-24 7 of SEQ 10 
NO:2;. the c -ys t e i ne - r i ch pseudc- r epea r cf BR43y.2. nas o 
conserved cysteine residues ^residues 21, 40, 43, ^ ■ , 
and Se of £IQ ID NC:2), a conserved aspartic acid resiaue 
25 (residue 3^ of SEC ID NO : 2 ) and two conserved leucine 
residues ."residues 36 and 37 of SEQ IT WO:2) and shares 
46^: Identity vvith the first cysteine-rich pseudo- r epea t of 
TA:1 (SEC ir K'C:6) arid 35'> identity with the cysteme-rich 
pseudo-repeat of BCMA (SEQ ID NO:8) 'Figure D- The 
cysteine-rich pseudo- r epea t can be represented by tne 
following motif: 

CXIQEK] IQEKKRDHS] IQE]X{0-2 1 lYFW] ( YFW] DXLLX i 2 ) C [ IMLVl XCX 1 3 i 
CX16-8}CX{2! [YF]C (SEQ ID NO:10), 
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wherein C represents the amino acid residue 
cysteine, Q glutamine, E glutamic acid, K lysine, N 
asparagine, R arginine, D aspartic acid, H histidine, S 
serine, Y tyrosine, F phenylalanine, W tryptophan, L 
5 leucine, I isoleucine, V valine and X represents any 
naturally occurring amino acid residue except cysteine. 
Amino acid residues in square brackets Ml" indicate the 
allowed aTT.^no acid residue varxatxon at that position. 
The number in the braces "{)" indicates the number of 
allowed amir;- acid residues at that positicr. . 

7r:= present invention ilso crovides sclubi- 
r;--iype::-.:;j^.- i-orc: tc 5::.ir-:- 



10 



r e 5 1 ■-; s : 



::. s e u • 



o e P 



■ r; y-. : 



2 0 ~ n e £ -r d c rr. £; 



alianir.en-.s v.-ith knov.:n proteir.5 an:: precirticns c ;: P '-•••'=- •• 
fclcm::. These features ind:ra-e ": ^he rere;:te: 

encoded ";: y - n& Dm-, sequences cf 517. I HOs : i anc. - 
member cf the TNF receptor fa-ily. 

Northern blot and Dot blot analysis cf the 
tissue distribution of the nRNA corresponcir.g tc 
nucleotide probes to BR4 3xl v.'hicr. are predicted i:c de-iect 
3R4 2:-:2 expression showed expression in spleen, lyxpn node, 
CD1&- cells, weakly m mixed lymphocyte reaction cells, 
Daud_ and Ra^i cells. Using reverse transcr ip- ase PGR 
BR4 3X2 was detected in b cells only and not in activated V 
cel^s as nad been reported for TACI (von Bulow and Bram, 
ibid.}. Using a BR43x2 probe that overlaps 100% with tne 
corresponding TACI sequence, TACI and BR43x2 were detected 
m spleen, lymph node anz small intestine, scomach. 
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salivary gland, appendix, lung, bone marrow, fetal spleen, 
CD 19' cells, and Raji cells. 

using Northern Blot analysis BCMA was detected 
in small intestine, spleen, stomach, colon, appendix, 
5 lymph node, trachea, and testis. BCMA was also detected 
in adenolymphoma, non-Hodgkins lymphoma, and parotid 
tumor, detected faintly in CD B\ CD 19\ MLR cells, Daudi , 

Raji and Hut 78 cells. 

Northern blot analysis was also done using 
murine ztnf^ {SEQ ID NO : 1 9 ) and like human T.ACI , BCMA, anc 
3P.4 3:.:2, murine "tnf^ expression was defected pr edomi ne t e 1 y 
i:- scleen and - rymus . Mur::-e -tnf4 wi? also expressed i;- 
ar:z rsin-. -xprc ; 5 icr. v-s ceie:;i:-d : :". ski:- snd heir:,. 



10 



25 



1 :-; e r. •; i c r. a _ s : 



-r- ^ r- * jj: ~ 



- . .:. i:-. :■ : voer ice fif :: i s :: c sec nerei:'. 



;.r.-v qeneuir rode, con s :.ce r a;: _ 



2C :r:ciecuie£. SS: id- i:: : : : 1^ a cieoenera-.e DN.^. sequence tha- 
...--.-r^a---- all DU.:-.? tha". encode tne soluble BR4 3v: 
oclypeF.ice -0 :: WC : 4 . Similarly, SEQ I- N0:12 is a 

H^T^n- — L'- on;-, secuence -hat encompasses ail DN.z^.s tha. 
encode .he ER43x2 polypepoide of SE; ID NO: 2. Those 
s.-.-iie-- -- the ar- will recognise that the degenerate 
secuence £ SEC ir !:0:12 also provides all RNA sequences 

U ^or T. Thus, 



N 1. : 4 b y s ub s t i t u t i r. i' 



•en---.-: p.-.:yper.tide--ncoding polynucleotides comprisir.? 
nucleotide 1 t: nucleotade 350 of SEQ 12 NC : 1 1 , nucieotice 
-iO 1 -.c- -41 of SEO -'2 NO: 12 and their RNA equivalents are 
cc"temciated bv the present invention. Table i sets forth 
z-e one-letter codes used within SEC ID NOs : 11 and 12 t':- 
denote degenerate nucleotide positions. "Resolutions" are 
the nucleotides denoted by a code letter. "Complement' 
indicates the code for the complem.entary nucleotide ( s ; • 
For example, the code Y denotes either C or T, and its 
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complement R denotes A or G, A being complementary to T, 
and G being complementary to C. 
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TABLE 1 



Nucleotide Resolution Complement Resolution 



A A 

C 
G 

T T 



R A 



Y 



T T 

C G G 

G C C 

A . A 

Y C I T 



C I T R ^- ' G 



M A ! 

G 



h'.Z G , 



K G I T 

M A : c 



-'- n S - ■ '-• 

AIT W ^ T 

AiC T P A GiT 

~ I r. -r \^ A 3 I G 



T H 



N A :'g;t 



The degenerate codons used m SE: I: K"Os:lj anc 
12, e::CGrr.passing all pcssible codcns for a ci'/er. amir.c 
acid, are set forth in Table 2. 
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Amino 
Acid 



Cys 
Ser 
Thr 

Pro 
Ala 



One 
Letter 
Code 



TABLE 2 



Codons 



C TGC TGT 

S AGC AGT TCA TCC TCG TCT 

T ACA AGC ACG ACT 

P CCA CCC CCG CCT 

A GCA GCC GCG GCT 

G GGA- •^^'o^_. s'^-. 1 



Degenerate 
Codon 



TGY 
WSN 
ACN 

CCN 
GCN 
GGN 



. <3 \j: 

T RR 
RA'i' 
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one of ordinary skill in the art will appreciate 
that some ambiguity is introduced in determining a 
degenerate codon, representative of all possible codons 
encoding each amino acid. For example, the degenerate 
5 codon for serine (WSN) can, in some circumstances, encode 
arginine (AGR) , and the degenerate codon for arginine 
(MGN^ can, in some circumstances, encode serine (AGY) . A 
similar relationship exists between codons encoding 
phenvlalanine and leucine. Thus, some polynucleotides 
0 encorr.Dassed bv the degenerate sequence may encode variant 
arv.xr.z acid sequences, but one of ordinary skill m the art 
can easily identify such variant sequences by reference to 

z're in-line a :: i •:: sequences 

secuer.ces rar. e rea^i- v b--.. 

5 desrribed rerein. 

Ore cf ordinary s-ii: m ^^e a r wxiL ^.is- 
aorreriete ::ha" different scenes "a:: e:-::-i:-- 

^^r::enrer::::.a: accisr. usace." ce:.e::.-, se. , Gra-r.ax. 

a:., Wua. -z^:.s F.es . S:l^r?-9i:. l-^^-; Haas, ev a:. 
20 Bid . c:31:-I4, :&9c; w a . r - Hcbscn , al., b£±iJ± — - * 



25 



1 9 - 2 0 , 1 :r C ^ ; ^ 

Acids Res. 14:3075-?:", 1966; Ikeir^uri, £^_Ji2L^ 



1981; Grosjear. snd Fier;, Gene - r- : i - -• - - - 



Nuc 

15c:"5-9:, 1981. As used herein, the terr. -preierent ic=. 

cocm usage" or -preferential colons" is a ^^err. of ar. 

r<=^^.rinG to orotein translation codon- that are mos. 

f.^.uentlv used in cells of a certain species, tnu. 

favoring 'one or a few representatives of the possicie 

coot-ns encodinc each axino acid -'See Table 

example, the amine acid threonine (Tr.r- may be encode.: oy 
^C- ACC, ACG, or ACT, but in marrtmalian te.ls ACC is tne 

mos- commonly usee codon; m other species, for exai^ple, 
insect cells, veast, viruses or bacteria, different Tnr 
codons may be oref erent la 1 . Preferential codons tor . 
particular species can be introduced mto the 
po-vnucleotides of the present invention by a variety o 
me-hods known in the art. Introduction of preferential 
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codon sequences into recombinant DNA can, for example, 
enhance production of the protein by making protein 
translation more efficient within a particular cell type 
or species. Therefore, the degenerate codon sequences 
disclosed in SEQ ID NOs:ll and 12 serve as a template for 
optimizing expression of polynucleotides in various cell 
types and species commonly used in the art ana disclosed 
herein. Sequences containing preferential codons can be 
tested and optim.izec for expression in various species, 
and tested for functionality as cisciosed herein. 

The highiy ccnserve:: aninc azzd^ in tine 
c V 5 t e : n - :: i 1 : . n- s e u d : - r e oe a \ " : s.: :^ :: i 



r -f i: 5^ :■: 



t o t- _ ; . ;. :j e n t : : • ' ::~ :■: : c r. i 



.:a:-. JS^-:: \ ' c::r.::_„:". , ~- i ..: in- 

e >: I :' b r-r- \ .1 i : 1 : i: n :: - i : :C ... n ■ " :i . i n , :r- v n ■. •. , 

RNA :::: inin-: . i r . -■ v ' ' . r .- : ■-■ • : 

L 1 1; 1 . " n :'^i: 1 1 1 . u .1 5: : , : n . *. : i i ■ -- ... -n : - - 

i r on 1 z ;-. 3 . i o \: -S: :^ i : ■. : n - ; • - : --- " - ■ ' - ■ — ' - 

iscl~te:i ni ynuc,' e:;i _ : 1 1 y ;:. i i ^: 1 1 '-^ r^-.r..:.h: /^iioc 

regions :r SEC 1 C; !::.:i, i i se-uen:- i : — 1 erren r a n y 

thereto, under ?trincen^ it :. v ' ms . In :;:ener-_.. 

stringent conditions are s^leiteii r. ^ocut : " lowex 

than tne tnermal xeltini r-iir/i Cipy for tne specific 
sequence at a defined lonii: strer:::th am pli - Tne ^ ^ ti 
the temperature -unoer deim^-t icni" strengtn and pn. 
whicn tC- or tne i-rire: se:;uenne yh i : n i :5ier^ t' : periem.;y 
matnhed nrooe. ^yy^ia. sirin:;er.; tincitit--- ' moe-i jn 
whim the salt nonce n t r ^ t ic :i : i> ^t ab:vr; i" . ■ ^i c: ; i.:- 

and the temperature :5 ai least -ftiiout 60''... 

As previously "nnted, th- istli:te:: 

polynucleotides of tne present invention include DNA ar:0 
RNA, Methods for isolatmu DNA and RNA are well known in 
the art. It is generally preferred to isolate RNA from 
RPMT 1788 cells, PBK^NCs, resting or activated transfected 
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B cells or tonsil tissue, although DNA can also be 

prepared using RNA from other tissues or isolated as 

genomic DNA. Total RNA can be prepared using guanidine 

HCl extraction followed by isolation by centrif ugation in 

5 a CsCl gradient (Chirgwin et al . , Biochemistry 18:52-94, 

1979). Poly {A)+ RNA is prepared from total RNA using the 

method of Aviv and Leder (Proc. Natl. Acad. Sci ■ USA 

69:1408-12, 1972). Complementary DNA (cDNA) is prepared 

from poly (A) + RNA using known methods. Polynucleotides 

10 encoding BR43x2 polypeptides are then identified and 

isolated by, for example, hybrid! zarion cr ?CR. 

Those skilled in the art will recognize thaz the 

sequence- disclosed in SEQ ID NOs : 1 and 3 represent a 

single allele of the humen gene, and that aiieiir 

15 variation and alternative splicir.? ic expected tc crcur . 

Allelic variants of the 3NA sequences snovvn in SEQ IT 

NOs:: am inciudmr cnose ci-n t a m i n :: silent mutations 

and these m v;n;..th niu-ations resu.t in an.ino acic sequence 

changes, are v.-ithm the scope ci the tresent inven.-c:., c: - 

2 0 are proteins which are allelic variants tf SEQ I- NOs : 1 

and 4. .^.llelic variants and splice variants of these 

sequences can be cloned by probing cDN.h or genomic 

libraries from different individuals or tissues according 

to standard orocedures known in the art. ^ 
25 Tne present invention also provides isoiau^^. 

BR43x2 polypeptides that are substantially homologous to 

the polypeptides of SEQ ID NOs : 2 ano A and their species 

orthologs. The term "substantially nomoiogous" is used 

herein tt denote polypeptides having t-Cl, preferably 60%, 

30 more preferably at least 80V, sequence identity to the 
sequences shown m SEQ ID NOs : r and 4 tr their orthologs. 
Such polypeptides will more preferably oe at least 90t 
identical, and most preferably 95% or more identical to 
SEQ ID NO: 2 or its orthologs. Percent sequence identity 

35 is determined by conventional methods. See, for example, 
Altschul et al., Bull. Math. Bio. 43: 503-66, 1936 and 
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Henikoff and Henikoff, Proc. Natl. Acad. Sci . USA 

89:10915-9, 1992. Briefly, two amino acid sequences are 
aligned to optimize the alignment scores using a gap 
opening penalty of 10, a gap extension penalty of 1, and 
5 the "blosum 62" scoring matrix of Henikoff and Henikoff 
(ibid.) as shown in Table 3 (amino acids are indicated by 
the standard one-letter codes) . The percent identity is 
then calculated as : 

To w a 1 n urr.be r of identical ma t c n e s 



\ ] ^ r. z : , c f z r. *3 1 z r. c: -b y s s o u ^ ri ^ - 



wo 00/40716 



PCTAJSOO/00396 




Lfl 



O 



wo 00/40716 l'CT/USOO/00396 

26 

Sequence identity of polynucleotide molecules is 
determined by similar methods using a ratio as disclosed 
above . 

Substantially homologous proteins and 

5 polypeptides are characterized as having one or more amino 
acid substitutions, deletions or additions. These changes 
are preferably of a minor nature, tha. is conservative 
amino acid substitutions (see Table 4)- and other 
substitutions that do net signi f icar.v ly affecz the folding 
IC or activiry of tihe protein cr p ; 1 ypeptide ; small 
dele- ions, typically of one zz- about 3! arr.ir.o acids; an:i 



s n . _ . air; i r: c- - " r ~ a r ;:. c : 



_ ■/ 1., ■:■ 



] y s i n ^ 
hist icir-r 

25 Acidic: giur-amic acici 

a 5 p a r .1 a c i c. 
r'L^iar : giuramine 

asparacirie 
Hy::ropnco: r : :e;jcin^ 
3 C ,1 s o 1 e J c 1 ri e 

\- a i i n e 

A r oma n c : ph e n y 1 a i a r. i n e 

i-ryptopnan 
ry rosine 

35 Small: glycine 

alanine 
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serine 

threonine 

methionine 



. in addition to the 20 standard amino acids, non- 
standard amino acids (such as 4 -hydroxyproline , 6-N-methyl 
lysine, 2-aminoisobutyric acid, isovaline and a-methyl 
serine) may be substituted for amino acid residues of 
BR43X2 polypeptides of the present invention.- A Irmxted 
number of non-conservacive amino acids, amino acxds that 
a^^ not encoded by the genetic code, and unnatural am.no 
ac-ds mav be suDstitu^ed for BR43x2 polypeptide am.mo acxa 
residues. The oro^.e.r.s of .he present invention can also 
coxorise non-natural 1 y .ccurrinc arr.ir.o acid residues 
15 ■ K-cn-raturaliy occurring ammo acic. ..--u.., 
wirhcu- iiir.itet^-n, trans-3-methylprolir.e , 2,4- 
mecnanoprolme. cis-4 -nycroxyorclme , crans-4 -hycroxy- 
proiir.-i, N-r-.e-cr. yiii- ■■- , ----- ' ' 

hvdrcxv-erhyicysteine, nycroxyethyl. -homocysteine , "itrc- 
20 c:lutarr.ine, hor,oc 1 u c 5Xi ne , pioecoiic acid, te rr - leu cine , 
norvaline, 2- = zapr.eny lalanine , 3-aza-phenylalar.ine , ^- 
azaphenyiaianine, ar.i 4 - f luoro-phenylalanine . Several 
methods are known in the art for incorporating non- 
nacurally occurrinc ammo acid residues into proteins. 
25 ro>- example, an m vitro system can be employed wherein 
nonsense mutations are suppressed using chemically 
ammoacvlated suppressor cRNAs . Methods for synthesizing 
aronc acid, and anin .acyla ting tRNA are known in the art. 
Transcription and translation of olasmids containing 
30 nonsense mutations i5 carried out m a cell free systenr, 
comprising an E. coii S30 extract and commercially 
available enzymes and other reagents. Proteins are 

purified by chromatography. See, for example, Robertson 

c^^ 1991; Ellman et al 

et ai., J. Am. Chem. Soc . V\J_.Zf^^r J-^^J-' 

35 Methods "^zymol . 202 :'7oi , 1991; Chung et al., 
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259:806-9, 1993; and Chung et al . , Proc. Natl. Acad. Sci . 
USA 90:10145-9, 1993). In a second method, translation is 
carried out in Xenopus oocytes by microinjection of 
mutated mRNA and chemically aminoacylated suppressor tRNAs 
5 (Turcatti et al . , J. Biol. Chem . 271:19991-8, 1996). 
Within a third method, E. coll cells are cultured in the 
absence of a natural amino acid that is to be replaced 
(e.g., phenylalanine) and in the presence of the desired 
ncn-naturall y occurring amino acid(s) (e.g., 2- 
i:- 5Z5phenyl3iar.ine, 3- a zapheny 1 a 1 a ni ne , ^ - a zapnen y 1 a 1 anine , 
cr 4 - f i u o r o - p h 5 r. y 1 5 1 a n i n e : . The non-r.aturally cccurrinc 
= -•.:.::- aci;:: i ? ir.r.: rpc rizeci int.-; t he p-rcei;-. : r. pla-e •-•f 
:,.-:,-r:,:. v e r;: r ^ . --e; , L^^^il^ii: • 

-., :v--;. :;i\-:;ii:y : j -u •;•.;: ;; -:r._r.. ;: - J :v?..;j~: 
-;^;v.-:--:; t: ;;a u r i ^ . y :;cu ;- r : r. :~ 5;:e.z;5-- i-y z;. 

t:.- r ar.civ : : i-t: i; 1 1 1 :-. = < • • ■ ' j_^-^-r^v 



A J.:,rr.ite:: rrumbe:. : i i: :t se r vi 1 1 v- arr:in: 

-tide, 3r.znc atics tna: ar- nt ; e:ico = ec; by the oenetiz 
t — e, non-:-;ar»:;:i:.:y -ct^rrzn? a;i.i;-.: aziu£, ar:i unnatu-a- 
5-ino acids may b- suostituted for BR^IS:.;! arrinc ecic 
residues. 

Essentia.! amine- acids in the BR4 3x:. polypeptide? 
c;^ tne present rnventit-n can be .;aentiried accordma tr 
nr;-;ce;.:ures known tne art, such as r i t e-di re -ted 

irfjtagenesr-; cr a 1 an r n^: - s cs n n : n :: ;tu t a g e e 5 :. ^ ; Zunnr n:;nar; 
an:i Wells, Science 2±i::0Z:.-i, :?B9). -n;:!^ alanrn? 

nntarions are .:.n t roauceJ at every residue in the mcjecuje, 
and t-.he resjitant mutant ir^t. e .-ru i es are testec rcr 
bJt.logicai activity (e.g. , providing a decrease in B cell 
response during the immune response, inhibition or 
decrease in autoantibody production) to identify amino 
acid residues that are critical to the activity of the 
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molecule. See also, Hilton et al., J. Biol. Chem. 

271-4699-708, 1996. Sites of biological interaction, 

ligand binding portions such as the cysteine-rich pseudo- 
repeats, can also be determined by physical analysxs of 
5 structure, as determined by such techniques as nuclear 
magnetic resonance, crystallography, electron diffraction 
or photoaffinity labeling, in conjunction with mutation of 
putative contact site amino acids. See, for example, de 
Vos et al.. Science 255:306-12, 1992; Smith, et al . , ^ 
10 Mol. Biol. 224:899-904, 1992; Wlodaver et al . , tEBS Lert. 
309:55-64, 1992. The identities of essential amino acids 
7^ .ISO mferrec frorr: analysis cf homclogies v:i-.h 

-eiat:er.i TNF? famiiv men-.bers S'jcr. as a- 

Acdi-ior.a: an-r.c a = i3 sue s t : " u - ens ran l. 

lb wi^r.ir. the zyszeLv.-r- ri c s e j i-: - r epe^: ^: -■: s. 

as -r.- conserved cysteine, aspartir acid anc .eucm- 

r-s-:iues are recame:: and tine hicher -rier s-r;jr-ure - 

:-,c.: :i.s-roed. :s preferred : :r..r.. s u c s r r . u t : .r. s 

v;itr.--. rhe cysterre- r ich p = euci r eoe a r ci ry 

2C reference t: the sequences ci ether cysrerne-; ^- ■ 

repeats. SEQ ID K0:1C rs a generalised cys re me- r:.-l = 

pseudo-repeat that shows allowable arrrnc acio 

subsritu-icns based on such an aliqnmerr. Sur s r r t u r . cn s 

with in this domain are subiect to the limitations set 

25 forth herein. 

Multiple ammo acid substitutions can be made 
and rested using known methods of mutagenesis and 
screening, such as tnose disclosed oy Re i dha a r -Ci son and 
Sauer ( Science 241:53-7, 198c.) or Bowie and Sauer (Jiroc^ 
30 Natl. Acad. Sci . USA 86:2152-6, 1939). Briefly, these 
authors disclose methods fcr simultaneously randomizing 
cwc or more positions in a polypeptide, selecting for 
functional polypeptide, and then sequencing the 
mutagenized polypeptides to determine the spectrum of 
35 allowable substitutions at each position. Other methods 
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that can be used include phage display (e.g., Lowman et 
al., Biochem. 30 : 10832-7 , 1991 Ladner et al., U.S. Patent 
No. 5,223,409; Huse, WIPO Publication WO 92/06204) and 
region-directed mutagenesis (Derbyshire et al . , Gene 
5 4_6:145; 1986; Ner et al . , DNA 7 : 1 2 7 , . 1 98 8 ) . 

Variants of the disclosed BR43x2 DNA and 
polypeptide sequences can -be generated through DNA 
shuffling as disclosed by Steminer, Nature 370 : 389-91 , 
1994, Sterrjner, ?roc . Karl. Acad. Sci . ^ USA 92:107^7-51, 
10 1994 anc W I ?3 Publ i c a - 1 on W? 97/20075. Briefly, varianc 
DNAs are aere::^:-ed by :. vizrc riorr.oloc c-^is r ecomc ina z i en by 
ranaon- f r - a-- r. ^ parent DKA f-riiowe- by 

^ ^.^ cr c- ■ - :: I '' r , r s * : _ T : : . r :i n d "n.- y i r: v: r j 

i: - f--..:^ -MA^, - . . .:: >: i . . : - v:::--..::v5 : .il^hr 

::r::.:i :_ i :: - : v-:. ■ *- ' 



r li : '.. _ ':. :'i . 



r -v 5 ; : . .- : - V : : " y , r ... : : : ; ■ y ^ - - ^ • ■ i: ::" • 

rr.u r: a :>r s .1 ^:^s^y ;■. r : v i e f ' r-::-!:: ' -3f- v : - ^.^ : c : . =^ : 
20 seqiie]-:;^/; y s e ~ _ i : . def£::"5:;:_e : t i . i en s v/n ;.Jv. 

~ in^u !::£::-! e:::i:sj y sele::::. j r.:: r s;. dec ninie.ncaJ cnanges . 

::^-r.ic : 5 rr-^z'nc'}^ as disrlosed aoove can 

combmec wi n i g n - i: n r cjq npu / au-orr^a-ed screening irtechods 

to decear acz:vitv of aJonea, mutaqeniaec polypeptides m 
25 nosr cells. yuzaganized DK^ rnol.eculea rhaf encode accive 

polype:: r -de- e.g., crcvrcinc" a cecrease rr. B eel: 
.response durinc che ::Tinun-e- resycnse, rnhibinic;. or 

:jecrease : n . i: c :: a n c \ ooc y ::rcdaccion- n:an be r ecovereo f roc 

nhe hoai. cells and rapidly sequenced' -sing modern 
3G equipmeni. Tneae mechods aiiov; the rapid de ce riri na on o: 

Che iniporoance .ox individual amino acid residues in a 

polypeptide of mteresc, and can be applied to 

polypeptides of unknown structure. 
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Using the methods discussed above, one of 
ordinary skill in the art can identify and/or prepare a 
variety of polypeptides that are substantially homologous 
to residues 1 to 120 of SEQ ID NO:2 or allelic variants 
5 thereof and retain the B cell suppression properties of 
the wild-type protein. Such polypeptides may include 
additional amino acids or domains from other members of 
the tumor necrosis factor receptor superfamily, affinity 
tags or the like. BR43x2 polypeptide or fusion 

10 constructs, containing functional domains of o-her members 
of the TNFR superfamily, constitute hybrid tuT:or necrosis 
factor receptors exnibitmg modified E ceil suppression 

capabilities . 

The oreser-t inventior. further prcviaes 
1^ counterpart receptors and poiynu r ieot ides iron: otner 
soecies (ortholoqs: . These species include, cut are not 
limited tc rnanrr.a 1 i an , avian, amphibian, rectile, risn, 
insect and other vertebrate anc invertebrate soecies . -J':: 
particular interest are BR43>:2 receptors fron", tther 
20 mammalian species, including murine, poriine, tvme, 
bovine, canine, ferine, equine, and otner prir.ate 
receptors. Ortnologs of the human BR^SxI receptor can oe 
cloned usinq information and compositions prcvicea ry tn^ 
present invention in combination with convent icnai C-OiMnc 
25 techniques. For example, a cDNA can be cionei using -RNA 
obtained from a tissue or ceil type that expresses the 
receptor. Suitable sources of mRNA can be identifiec by 
probmq Northern blots with probes cesigned from tne 
sequences disclosed herein. A library is tnen prepared 
30 from mRNA of a positive tissue or cell line. A receptor- 
encoding cDNA can then be isolated by a variety of 
methods, such as by probing with a complete or partial 
human cDNA or with one or more sets of degenerate probes 
based on the disclosed sequence. A cDNA can also be 
35 cloned using PCR, using primers designed from the 
sequences disclosed herein. Within an additional method, 
the cDNA library can be used to transform ox transfect 
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host cells, and expression of the cDNA of interest can be 
detected with an antibody to the receptor. Similar 
techniques can also be applied to the isolation of genomic 
clones . 

The receptor polypeptides of the present 
invention, including full-length receptor polypeptides, 
soluble receptors polypeptides, polypeptide fragments, and 
fusion polypeptides, can be produced in- genetically 
engineered host cells according to conventional 
^ec-.icues. Suitable hos. cells are those cell types -.hat 
can be -.ransformed or transfectec with exogenous DKA and 
ji--, and ir.ciJdi ba --v.sr a , rjnga: c-:"--S, anc 



:: .ij. :i h.!c:ne: - .: -a ryot i : 



- ■■ ^ !|V^ .-.USJUvr- ■- ' 

7- 1- - 1 1 s ■ -1- 1' - *- - - - ' ^'-^ '-^Sr ' ■ ^ 



1^. aeneral, ^ DNA sequence er.crocirc: ^ Bk4^x: 
oolv.ec.xde o.er.-y linked .c o.r.er gene..r elen^enl..^ 

reouired for irs expression, generally rnciuc.ng a 
25 rranscription proxorer and ^ern^ira^or, witn^n an 

T^:.. v^r^o^' v^^^l also commonly connam 
e >: n :: e s s a. o n \' e c r o r . i : • ^ v e c ^ ^ \ 

:,ne more selectable markers and one c- more origins c: 

ror--ication, although those sK-iieu ... — - 

::er...ize tnai v:i.ni:-. certain Hvscen.. ...lectacle r^arKer. 

30 rT,av be provided on separate vectors, anc replica-on o. 
the exogenous DKA -ay be provided by in^egrac-on m-o tn-. 
hcsi cell genome. Selection of promoters, terninators, 
selectable markers, vectors and other exements is a matte:: 
of routine design wichin the level cf ordinary skill m 

35 the art. Many such elements are described in the 

• literature and are available through commercial suppliers. 
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To direct a BR43x2 polypeptide into the 
secretory pathway of a host cell, a secretory signal 
sequence (also known as a signal sequence, leader 
sequence, prepro sequence or pre sequence) is provided in 
5 the expression vector. The secretory signal sequence may 
be that of the BR43x2 polypeptide, or may be derived from 
another secreted protein (e.g., t-PA) or synthesized de 
novo. The secretory signal sequence is joined to the 
BR43x2 DNA • sequence in the correct reading frame and 

10 positioned to direct the newly synthesized polypeptide 
into the secretory pathv.-sy cf the host cell. Secretory 
sianal 5eouences are corrinonly positioned 5' tc the DNA 
s^Que:nci: 5 r: c o d i n o rj e c : 1 \' o e c ~ i d e of i n r e r e s z , a 1 1 n o j c; r. 
reruain sicnal sequences rriay oe pes i 1 1 cred elsev;ner-:r 1 :": 

15 me DI'JA sequence of ir.zeres: isee, e.g., Vvelcn et el., 
. . ~l . t'at~:r.z b^o . b , 02'~ , ~ A : : Hiliand et al . , U.S. racer::: Nc. 

lulcured mamrialian cells are suitable hosts 
v;ithin the present inv ecc i c:~ . Kiethods for ir-troducing 

20 exogenous DNA into rriamiTial ia:: nost cells include caJ ciur. 
phcsphate-mediated transfection (Wigler et al . , Cel^. 
1^:725, 1978; Corsaro and Pearson; Somatzc Cell Genetics 
7:603, 1961; Graham and Van der Eb , Viroloav 52:456, 
1373), eiectroporat ion (Neumann et al . , EMBQ J . 1:84 1-45, 

25 1982), DEAE-dextran mediated transfection (Ausubel et al . , 
ibid.), and liposome-mediated transfection (Hawley-Nelsor. 
et al . , Focus i5:73, 1991; Ciccarone et al . , Focus i5:8C, 
1993) . The production of recombinant polypeptides in 
cultured mammalian cells is disclosed, for example, by 

3C Levinson et al . , U.S. Patent No. 4,713,339; Hagen et al . , 
U.S. Patent No. 4,784,95:-; Palmiter et al . , U.S. Patent 
Nc. 4,579,821; and Ringold, U.S. Patent No. 4,656,134. 
Suitable cultured mammalian cells include the COS-1 (ATCC 
No. CRL 1650), COS-7 (ATCC No. CRL 1651), BHK (ATCC No . 

35 CRL 1632), BHK 570 (ATCC No. CRL 10314), 293 (ATCC No. CRL 
1573; Graham et al . , J . Gen . Virol . 3J.:59-72, 1977), 
Jurkat (ATCC No. CRL-8129) , BaF3 (an int er leukin - 3 
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1 1 iKr>(= derived from murine bone 

dependent pre-lymphoid cell line aeixvcu 

marrow. See, Palacios and Steinmetz, Cell 41: 727-34, 
1985; Mathey-Prevot et al . , MoI CpII ■ Biol . 6: 4133-5, 
1986) and Chinese hamster ovary (e.g., CHO-Kl . ATCC No. 
5 CCL 61) cell lines. Additional suitable cell lines are 
known in the art and available from public depositories 
such as the American Type Culture Collection, Rockville, 
Marvland. In general, strong transcript ion . promoters are 
preferred, such as promoters from SV-40 

10 cytomegalovirus. See, e.g., U.S. Paten- No. 4,956,288. 
Other suitable promoters include those from 

meui^llc-inionein genes \U-S. -c^-wIm^ - - - - ' 

anz "he adenov;irus ^a::-^ yroxo"-:'. 



mamhalian cells in": v::\io:\ 
Such cells are comn-c 



"scable cransf eccants . " cr-ierre:: s- j l c;.^ 

a oene enccding resistance cc zhe a: .i c _ _ ^ ^.n ^ . 

• ^ > - T-o - c ^ - - a n e orn\* c i. ri 
Selection is carriea ouc i.. w-:-- p 

tvpe drug, such as G-4 1S cr "ne like. Seieccion sy-.^e:^.^>. 
TT.av also be used to increase tne expression ^eve_ o- 
gene of interest, a process referred co 
"amplification." Amplification is cameo out ^ oy 

cul curing transf ectant s in the presence or a lev; ^-vr=_ 
the selective agent and then increasing cne arnouni: of 
selective agent to select for cells that oroduce nign 
levels of the products of the inirocuceo gen-^ . 
preferred amplifiable selectable maiKer is dinyarof elate 
reauccase, which confers resistance to met hot rexate . 
Other drug resistance genes (e.g., hygromycm resistance, 
multi-drug resistance, puromycm acetyl transf erase ) can 
also be used. Alternative markers . that introduce an 
altered phenotype, such as green fluorescent protein, or 
cell surface proteins such as CD4 , CDS, Class i MHC, 
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placental alkaline phosphatase may be used to sort 
transfected cells from untransf ected cells by such means 
as FACS sorting or magnetic bead separation technology. 

Other higher eukaryotic cells can also be used 
as hosts, including plant cells, insect cells and avian 
cells. The use of Agrobacterium rhizogenes as a vector 
for expressing genes in plant cells has been reviewed by 
Sinkar et al . , .7. Biosci . (Ranaalore) 11:47-58, 1987. 
Transformation of insect cells and production of foreign 
polypeptides therein is disclosed by Guarino et al . , U.S. 
Patent No. 5,162,222 and WIPO publication WO 94/06463. 
Insec" cells can be infected wich recombinant baculovirus , 
coTP.moniy derived fron Aucographa calif crnica nuclear 
polyhedrosis virus (AcNPV . See, King and Possee, The 

15 SaculGvirus Sxpr^^sion Svsrem: A Laboratory Guide, 

l^cndon. Chapman & Kail; O'Reilly et al . , Baculovirus 
Expression Vectors: A LaKoratiorv Manual. New York, Oxford 
university Press., 1994; and Richardson, Ed., 3aculov:2.rus 

Expression Protocols. .NIetihodF in Molecular 3ioloqy , 

20 Tonowa, NJ, Humana Press, 1995. A second method of making 
recombinan- BR4 3x2 baculovirus utilizes a cransposon - based 

system described by Luckov; {Luckov.', et al . , J Vxrol 

€7:4566-79, 1993;. This system, which utilizes transrer 
vectors, is sold in the Bac- to-Bac^-^ kit (Life 
25 Technologies, Rockvilie, MD) . This system utilizes a 
transfer vector, pFastBacl^" (Life Technologies) containing 
a Tn7 transposon to move the DNA encoding the BR4 3x2 
polypeptide into a baculovirus genome maintained m E. 
call as a large plasir.id called a "bacmid." See, Hill- 
30 Perkins and Possee, J. Gen. Virol. 71:971-6, 1990; 
Bonninc, et al . , J. Gen. Virol. 75:1551-6, 1994; and, 
Chazenbalk, and Rapoport , ' ^^r,''- - Chem . 270:1543-9, 1995. 
In addition, transfer vectors can include an in- frame 
fusion with DNA encoding an epitope tag at the C- or N- 
35 terminus of the expressed BR43x2 polypeptide, for example, 
a Glu-Glu epitope tag (Grussenmeyer et al . , Proc . — Natl . 
Acad. Sci. 82:'7952-4, 1985). Using a technique known in 
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the art, a transfer vector containing BR43x2 is 
transformed into E. coli. and screened for bacmids which 
contain an interrupted lacZ gene indicative of recombinant 
baculovirus. The bacmid DNA containing the recombinant 
baculovirus genome is isolated, using common techniques, 
and used to transfect Spodoptera frugiperda cells, e.g. 
Sf9 cells. Recombinant virus that expresses BR43x2 is 
subsequently produced. Recombinant viral stocks are made 
by methods commonly used che art . 

The recombinant, virus is used co infect hose 
cells, -cb^ically a cell line derived from the fall 
ai-myworm, Spcdopcera frugiperda. See, ir. general, C-lack 



ApiT :.i::ai:i< 



r-ivec from Tric^Drzlusia n. 



Pa Leni 



, 3 . Comnne. c i. a 1 1 y 3 



seruiT!- free 



me d : a a r a a a a a a a g " ' a -a a n a .uo ... . i ^ -l ■ , : i ^- 
meaia ara r:-^j^'-'a .1^.^-..- -c-^ 



2C ( Expra as io!"- S\'saenr.s.- -cr tn- 

(JRH Eiosc-e-ces, Lenexa , KS" or Express FiveO^" il^iie 
Technologies; for -.ne T. -na cells. The cells are grown up 
frorr, ar. inoculation density of approxinately 2^5 x 10 
cells tc a density of 1-2 x lO" cells at which time a 
25 recombinant viral stock is added at a multiplicity of 
infection (MOD of C.l to 10, more typically near 3. 
Procedures used are generally described m available 
laboratorv manuals (King and Possee, ibid.; O'Reilly, et 
al. , ioid . ; Richardsor., ibid.-. Subsequent purification 
3C of the BR4 3X2 polypeptide from the supernatant can be 
achieved using methods described herein. 

Fungal cells, including yeast cells, can also be 
used withm the present invention. Yeast species of 
particular interest in this regard include Saccharomycer^ 
35 cerevisiae, Pichia pascoris, and Pichia meChannlica. 
Methods for transforming S. cerevisiae cells with 
exogenous DNA and producing recombinant polypeptides 
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therefrom are disclosed by, for example, Kawasaki, U.S. 
Patent No. 4,599,311; Kawasaki et al . , U.S. Patent No. 
4,931,373; Brake, U.S. Patent No. 4,870,008; Welch et al . , 
U.S. Patent No. 5,03 7,74 3; and Murray et al . , U.S. Patent 
5 No. 4,845,075. Transformed cells are selected by 

phenotype determined by the selectable marker, commonly 
drug resistance or the ability to grow in the absence of a 
particular nutrient (e.g., leucine). A preferred vector 
system for use in Saccharowyces cerevisiae -is the POTl 

10 vector system disclosed by Kawasaki et al . (U.S. Patent 
No. 4,931,373), which allows transformed ceils to be 
selected by growth in glucose - containing media. Suitable 
crononers and cernjinazcrs for use in yeasc include those 
from, giycclyti. c enzyn~;e cenes ^see, e.g., KawasaKi, U . . 

15 :-atent No. 4,599,311; h^ir.gsman et al . , U.S. Patent No. 
.,515,974; and Ettter, U.S. Paten;: No. 4,977,092; and 
alcohol denvdrogenase cenes. See also U.S. Patents Nos . 
-1.99C, 44 6; 5,0*5 5,154; 5 , 1 9 , 9 3 6 ano -,c61,4 54. 

Transf.ormat lor. s\-sterT:S for other yeasts, tnciuamg 

2C Hansenula poJ y-iorpha , S chi zosaccharoniyces panihe , 

?:luyverornvces laczis, '^luyveromyces rragziis, ustilago 
rr.aydis, Pichia paszoris , Pichia mezhanol lea , Pichia 
guillerrnondii and Candida irialzosa are known in the art. 
See, for example, Gleeson et al . , i Gen. Kiicrobiol . 

25 132 :3459-65, 1986 and Cregg , U.S. Patent No. 4,832,279. 
Aspergillus cells may be utilized according to the methods 
cf McKnight et al . , U.S. Patent No. 4,935,349. Methods 
for transforming Acrewoniuni chry^sogenum are disclosed by 
Summo et al . , U.S. Patent Nc . 5,162,228. Metnods for 

30 transforming Neurospora are dtsclosed by Lambowitz, U.S. 

Patent No. 4,486,533. 

For example, the use of Pichxa mezhancl ica as 
nost for the production of recombinant proteins is 
disclosed by Raymond, U.S. Patent No. 5,716,808, Raymond, 
35 U.S. Patent No. 5,736,383, Raymond et al., Veast ^:ll-23, 
1998, and in international publication Nos. WO 97/17450, 
WO 97/17451, WO 98/02536, and WO 98/02565. DNA molecules 
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for use in transforming P. inethanolica will commonly be 
prepared as double-stranded, circular plasmids, which are 
preferably linearized prior to transformation. For 
polypeptide production in P. /nethaDoJica, it is preferred 
5 that the promoter and terminator in the plasmid be that of 
a P. methanolica gene, such as a P. methanolxca alcohol 
utilization gene (AUGl or AUG2) . Other useful promoters 
include those of the dihydroxyace tone synthase (DBAS), 
forrr.ate dehydrogenase (FMD), and catalase (CAT) genes. To 

10 facilitate iri-ecrazior of zhe D\:-. into ene host 

chroTT.csorrie , Lz is preferred zo have zhe entire expression 
secrr-er. : ::* e.ne ylas:r;iJ flanked at oozr. e:*. by i:csi CKA 
^ z :^ ■:z r' . ■ . r e e r r e s e I e :: " e c .1 e r r >; e : v r use : : . 

riz: . . " r.i) :\ : L ^ Zs. y ;:: e r 5 r . - zz\.- , v;r. ■ r:. 

1 r e : : r : r r. : \ . , : zz : ^ . . - . - zw.L'Z-.:. :r..L :i e I v r :' : >: v \.biz-z kIr.Z: 
£7' ~. . , wr^ir:. f:]icv.\ /rce.. 1 . e c r : v; i r. 

e :: - r. v ■ : a ci : :m :^ - . F : ... c: r c: e - r e e , . r. :: u - - r v :: . :: ; o ::e s ri e ^ 
v; e r - _ * : s u e - r £^ - : ' r-; ; r. ~ e r i - 5" v nie \ h f; n c .. . i ; 

: :'r-:-r:^rrec u^e ricei ':e..-:; i r. 'z-~ \.\ y.zz:\ar.:. \ 

20 L:c:lir£\'_i::i. cer-e" A J J J r ; -A I^.f ' h r e o e _ e e c . r r r 

c r r'. 1 1 r. zi ^<eere^ eci i:me.:r.^. nc^-; ::el.l^- cef ieiert i:. 
vacuiler prcv.ease cenes ^ PEP4 and F7.~:.- ere preferred. 
£ler:er epc ra t:: or is ^sed zz facilitaLe e!\e irr roouc::ion ef 
a plasn.r:: conuainxnc DKA encodinc a polypeptide cf 

25 env.eresr into P. /T^eehanoi i ca cells. 1~ is preferred ec 
crarsfern P. ;7;e Lna;: oi i ca cells by e 1 ec e r opora t ion usinc 
a:': e:-:r r-ner: L la 1 1 V oeeavin::, pulsed eleeirj.:: field navinc a 
fiel:: serene::!, of fron. l.L. re kVP^err., preferahly about 

. " L rV err, e:-id e ti.me oenstant: -t of Iron. 1 zo A' 

30 rr_ _ 1 1 s ec ' nds , r.osr creferariy abouu 2C. ol 1 1 i second s . 

Proueryocie hose eells, includinc serai r.s of tne 
oauieria :^scnez ichM col:, Bacillus are ceher qenera are 
alsi osefuJ nosi: cell53 within the presenr Irventicn. 
Technipues for c rans f ormii-ig enese hcsts and expressing 

35 foreign DNA sequences cloned therein are well knov;n in the 
ar:. (see, e.g., Sambrook ec al., ibid . ■ . When expressing 
a Br.-'13xl* polypeptide in bacteria such as coJj, the 
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polypeptide may be retained in the cytoplasm, typically as 
insoluble granules, or may be directed to the periplasmic 
space by a bacterial secretion sequence. In the former 
case, the cells are lysed, and the granules are recovered 
and denatured using, for example, guanidine isothiocyanate 
or urea. The denatured polypeptide can then be refolded 
and dimerized by diluting the denaturant, such as by 
dialysis against a solution of urea and a combination of 
reduced and oxidized glutathione, followed by dialysis 
against a buffered saline solution. In the latter case, 
the polypeptide can be recovered from the periplasmic 
space in a soluble and functional form by disrupting the 
cells (by, for example, sonication or osrr.Ouic shock) zo 
release "he concents of rhe per iclasrr.i c space and 
recovering the protein, -hereoy oov i.azi.r.z zre neec -oi 
denatura tion anc refolding. 

Transformec or tiransfected hosz ce^±s are 
cultured acccrdinq no conventional procedures i.n a cuicure 



medium con-ain^ng nuTirien's and other zoTT\porer^zs requirec 

20 for L-he grovvtr. of the chosen host cells. A variety or 
suitable media, including oefineci media anc zz-ple:-: riea:,a, 
are known in the art and generally induce a carbon 
source, a nitrogen source, essential arrono acids, vitarr.ms 
and minerals. Media may also contain such corr.ponents as 

25 growtn factors or serum, as required. The growth m.edium 
will generally select for cells containing the exogenously 
added DMA by, for example, drug selection or deficiency m 
an essential nutrient ^ which is complemented by the 
selectable mar -er carried on the expression vector or co- 

30 transfected into the host cell. F. mezhanolica cells are 
cultured in a medium. comprising adequate sources or 
carbon, nitrogen and trace nutrients at a tem^perature or 
about 25"C to 35"C. Liquid cultures are provided with 
sufficient aeration by conventional means, such as shaking 

35 of small flasks or sparging of fermentors. A preferred 
culture medium for P. methanolica is YEPD (2% D-glucose, 
2% Bacto™ Peptone (Difco Laboratories, Detroit, MI), 1% 
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Bacto'^'^ yeast extract (Difco Laboratories), 0.004% adenine 
and 0.006% L-leucine). 

Expressed recombinant BR4 3x2 polypeptides (or 
chimeric or fusion BR4 3x2 polypeptides ) can be- purified 
5 using fractionation and/or conventional purification 
methods and media. It is preferred to provide the proteins 
or polypeptides of the present invention in a highly 
purified form, i.e. greater than 95% pure, more preferably 
greater than 99% pure. Ammonium sulfate precipitation and 
10 acid or chaotrope extraction may be used for f r a c vi iona i on 
or samples. Exemplary purific5"icn s^eps may include 
n-.-drcxyapazi'e , saz- exclusion, FPLC ano e ve r s e - ph a ? e 
y.i^'r: r f crnia r. 1 1 :::::: cn r oria i: c :: r apn y . Sui"5::j-r anic^n 
^ :•: zr.E'. : * ^. ri; e c ; ^: i 1 ' y :. : z l \ : : 3 - :■: v r a r. > , c^z - : ^ t-- , 

Iz :;a__\::asa, r : , ■ ■ - c r y : i n. 1 o?- , a - :: : a 1 > :-;il:. ::aa, a:, a Ljia 
;aaa. -H:. 11:;^^:, ana : aanvaaive- ar- nrafa-rec, 

r ~a a >■ a :: a i r :r i rxari^aaia, L ^ a :' f: *:. a'.-. i: y , 

a:: par" 1 aal^ * y raf - r raa . i:aa::;a„ara a:.i aa.a . raa-a: 
a.aaaa naaxua-: aaaaa a.aa:a aa _ a a : z a a v; i raaayl. aar\-_, 
20 zi: c-a":vj. cacaca, suaa i a Phen /: - aapha r c a a l'^" ■ aha ::T.i a i a , 
Ta\Oyear- oaiiyl ca-: 'Tea: Haas, >aan a a aiaa r y v i 1 _ a , ra;, 
latyl-Sepha rose ' rr.arn-.ac:,a an:: me laae; or po-.yaaryi:a 
resins, suah as Amberanroa; ~: Tosa Haa^'. ana ana ^.^aa. 

Saleable solid supporas anaiuae class oea-ia, aalaaa-casec 
25 'resins', ceilulasic resins, agarose beads, cross-linked 
agarose beads, polysayrene beaos, cross-linked 

palyaar ylamade resins ana ana like tnaa ara ansolubla 
ander the condiaions m which ahey are ao be usee. These 
supparas may ba modilied v/ian raaciive groups ahai aliov; 
30 aiaaanmena of proaems by amino groups, aarooxyl groups, 
suifhydry: croups, nydroxyl groups and/or oaroonyoraca 
a.oiet:es. Examples of coaplinc chemisaries include 

cyanogen broirnde acrivaaion, N- hydroxy saccmimide 

acrivaaion, epoxide activation, suifhydry 2. acaivation, 
35 hydrazide activation, and carboxyl and amino derivatives 
for carbodiimide coupling chemisaries. These and other 
solid media are well known and widely used in the art, and 
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are available from conunercial suppliers. Methods for 
binding receptor polypeptides to support media are well 
known in the art. Selection of a particular method is a 
matter of routine design and is determined in part by the 
properties of the chosen support. See, for example. 
Affinity Chromatography: Principles & Methods , Pharmacia 
LKB Biotechnology, Uppsala, Sweden, 1988. 

The polypeptides of the present invention can be 
isolated by exploitation of their physical -properties. 
For example, immobilized metal ion adsorption (IMAC) 
chromatography can be used to purify histiaxne-rich 
proteins including those comprising polyhisii idine tags. 
Briefly, a gel is firsr charged with divalent me::al ions 

zc forrr. a cnelace (Sulkowski, Trends irj Eiocner.. 3 : 1 - 7 , 

lb 19 35; . Hi SL idine - r ich oroneins will be adsorbe:: lo rhis 
marrix witn differing affinities, depending upon me mer:al 
ion used, and will oe elured oy compeniiive elution, 
lowering tne pH , or use of scrong cheiauing agenis. Ozher 
nietihods of pur i f ica:: icn include purificaiion of 
20 glyccsylatec proteins by leciin affinity cnromaiograpny 
and ion exchange cnromacography (Methods in Enzvrr.ol . , Vol. 
162, "Guide no Procein Purification", M. Deunscher, (ed.), 
Acad. Press, San Diego, 199C, pp. 529- 39). Vvi-hm 
additional embodimenrs of zhe invention, a fusion of tne 
25 polypeptide of interest: and an affinity cag (e.g.. 
maltose-binding protein, FLAG-tag (Asp Tyr Lys Asp Asp Asp 
Asp Lys (SEQ ID NO : 1 3 ) ) , Glu-Glu tag (Glu Glu Tyr Met Pre 
Met Glu (SEQ ID NO:14);, an immunoglobulin domain) may be 
constructed to facilitate purification. 

Protein refolding (and optionally reoxidation) 
procedures may be advantageously used. It is preierred to 
purify the protein to >80% purity, more preferably to >90% 
purity, even more preferably >95%, and particularly 
preferred is a pharmaceut ically pure state, that is 
greater than 99.9% pure with respect to contaminating 
macromolecules , particularly other proteins and nucleic 
acids, and free of infectious and pyrogenic - agents. 
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Preferably, a purified protein is substantially free of 
other proteins, particularly other proteins of animal 
origin . 

BR4 3x2 polypeptides or fragments thereof may 
5 also be prepared through chemical synthesis. BR43x2 
polypeptides may be monomers or multimers; glycosylated or 
non-glycosylated; pegylated or non-pegylated ; and may or 
may not include an initial methionine amino acid residue. 
Exemplary BR4 3x2 polypeptides include polypeptides of from 
0 32-40 residues in length having an amino acid sequence 
conforming tc zhe mocif : XXCX [QE?;] [QEKNRDHS] [QE]X<;c- 
2) :YFW1 :vFVv] DXLLX{2 } C [ IHLV] XCX { 3 CX { 6 - S } CX ( 2 } [YFjCXX i SEQ 
ID NO:i: , and subiecr zc zh-y: liiiricationH describe:; 
here :.n . 

5 ~r~:::::. o., . ypor - dc ~ Jir-- Z'-r - y o ':: , 

•f^ >: c 1 -J ~ 1 ziiLZ o:\as^- syzzzzszz, L^azi^z'. ^:\:z ora^-r 

ne ^ , 7 r a yrne :'• ::o:i''^ev:saz - :' z 

5" \' : ■ c ^ : T'Z.-z : ^ zz'^^v: z i Zt: y z : 

r zr.L-.'i\ z-zz\.zz^ ^^/zt. zz z l y , " 

2 (■ e r r i 1 1 ^ 1 a , J ^_ Arr. . Zzen:. Soc . ^.P • ■ — ' ' i c j . ^ '.'.z 

syr.Lzzszz lz carried o\zz v:izr. fi:i.:rr zi'^.zz z\\~\ zrz 
prorecLe:: a v. zhz aipha-ainin: Lerminus. 7 r i run c;: lona 

a-iinc- aricis wit:r. labile side-main^^ ar^r als: orcLec-e:: 
witn s-jjraole croups to preveni undesirec chemica., 
25 reactions iron occurring during zY\z assembly of zYiZ 
polypepiides . Tne alpha-an:in :• proreccinc croup is 

selecLi-;ely removed to allov; subseouen:: reaction to nake 
place a- che amino-- te rminus . The conditions for une 

rerr.oval Ij" i.ne alpha-an\ino pr o u e c t i n c orour do noi roriiove 

3 0 c h e s i d e - c.n a i n p r o l e c 1 1 n g groups. 

The alpha-ammo proteccmc groups are chose 
kncv;n cc be useful m the arc zz s::epv;ise po]ypepciae 
synthesis. Included are acyl cype proceocinc groups 

(e.g., formyl, t r i f 1 uoroa ce t y .1 , acecyl), aryl type 
35 protecting groups (e.g., biotinyl), aromacic urechane type 
protecting groups [e.g., benzy loxyca rbonyl (Cbc;, 
substituted ' benzyloxycarbony 3 and 



: ; 1 a c c c . s i J c c 
r z z - ' " r ip a r e c 

e :*: a rn:. • 1 - - .v c s c r i iz e 



wo 00/40716 



PCTAJSOO/00396 



43 

fluorenylmethyloxycarbonyl (Fmoc) ] , aliphatic urethane 
protecting groups [e.g. , t-butyloxycarbonyl (tBoc) , 
isopropyl-oxycarbonyl, cyclohexloxycarbonyl ] and alkyl 
type protecting groups (e.g., benzyl, triphenylmethyl ) , 
5 The preferred protecting groups are tBoc and Fmoc. 

The side-chain protecting groups selected must 
remain intact during coupling and not be removed during 
the deprotection of the amino- terminus protecting group or 
during coupling conditions. The side-chadn protecting 
10 groups must also be removable upon the completion of 
synthesis using reaction conditions that will not alter 
the finished polypeptide. In t3oc chemistry, the side- 
tnam protecting groups for t r i i un c t i ona 1 amine acics are 
ni05tlv be.i-zyl based. Tn Fmc r cnenistry, they are nicstJy 
15 ter;i-outy.j or trityl based. 

In tBcc chen:i5try, the preferred side-chain 
rrctectriic grcjps are tcsyl tzs arcinme, cyclcnexyl for 
33nart:c ac:c, ^ -me t n\-loenz\- j ;anc a re taitidometnyl for 
c\-stexne, benc\l ::cr olutarr.ic acid, serine a no tnrernme, 
20 benzyloxymethy 1 and di n i t rcph en y 3 • for histidme, _-Ci- 
bencyloxycarbonyi for lysine, forrnyl for tryptophan and 2- 
bromobenzyl for tyrosine, in rmc-c chemist r;., ^h-^ 

preferred side-chain protecting groups are ^ , ^ , ^. , , - 
pentamethylchroman-b-sulf onyl iPmc or 2,2,4,6, ;-pentci- 
2 5 methyldihydrobenccf uran-5-suif onyl ■: ?bf for argmine, 
trityl for asparagine, cysteine, giutamme and histidme, 
tert-butyl for aspartic acid, glutamic acid, serine, 
threonine and tyrosine, tBoc for lysine and tryptopnan. 

For the synthesis of onosphopept ides , either 
30 oirect or pos t - a s sembl y incorporation of the pnosphate 
group is used. In the direct incorporation strategy, the 
phosphate group on serine, threonine or tyrosine may be 
protected by methyl, benzyl, or tert-butyl in Fmoc 
chemistry or by methyl, benzyl or phenyl in tBoc 
35 chemistry. Direct incorporation of phosphot y rosine without 
phosphate protection can also be used in Fmoc chem.istry. 
In the post-assembly incorporation strategy, the 
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unprotected hydroxyl groups of serine, threonxne or 
tyrosine are derivatized on solid phase with di-tert- 
butyl-, dibenzyl- or dimethyl-N , N ■ -diisopropyl- 

phosphoramidite and then oxidized by tert-butylhydro- 

peroxide . 

solid phase synthesis is usually carried out 
from the ca rboxyl-terminus by coupling the alpha-amxno 
protected (Side-chain protected) amino acid, to a suitable 
sr.Md supi^ort. An ester linkage is formed when the 
= --achment is rr^ade to a chlcromerhyl , chlorotrity. cr 
hvdroxymethyl resin, and the resulting polypeptide will 
free carbcxyl grou;: a" -he C- - erx;.^u^ . 
:-e:v. w-er. 5:". axia- re?-:-. ^u~n ben;-. y:; -yl a. 

: - n:-?-. :i . :^~:".-/d:'v.^a:rnn n^r r w £ - : - 

.n.:ae _ r • re-;, .i^i Fr.- --.er... r : r ar. 

t:e ;:>o:-i:: i rrjrmes and 'ihe resu::;!:-:^ p; • . ype:: .- •• 

_ ■ . - , r.- T I- = - ;' r =. 1 r. ; , 

- b f; ,v e :• ■- 

-. ■ ■ .-. I .1. :. :, ^ '.■ r •. r e : . e ■- - - ■- ■ " ■■ ' ■ 

• „.._.-__..,• — ; •: :>. of. v ■ ■ "'• - '- ' - 

:■ ■. _ ve:,r.-.-.. er.e::^.. •■. --■^-g---- - = -' 

':.:-.>e;., w:rh ^: v^-n---.. tne f - J:-.: ::::ic: --:^-vV:c, ^-^ 
- •.T^'--a::v av.-able, and --.eir :.repera ons n.v. ::^eer. 

S^ewar: ec al., "Sclici Phase re;:.:.ce 



•2nci Edition:- , 'Pierce ::heiT.i=3l Co 
1984) and Bayer and Rapp, Chem. ?epj 



. r. e 5 1 s 



25 ar.d Aiherton ei al . , Solid Phase Peptide Synthesis: m 
practic al Approach , IRL Press, Oxford, i?39. 

" zr'.e C-terrr.mal amino acxd, prctected az tr,e siae 

,-:.a.n if necessary, and at the alpha-amino group, is 
.-.^-nod = hvdroxylmetnyl resm using varii-.:?: 

30 a...va:Mng agents mcludmc: dicyci ohexyica rpc-i .nu oe 
:-CC,, w,N' -diisopropylcarbodiirr.ide {DlPCri, ano 

-arbonvldiimidazole (CDl). I" can be attache:! to 
chloromethyl or chlorotrxtyl resxn dxre.tly m ^^'^^^ 
-etram.ethylammonium salt, form or m the presen-__ 
35 -.iethylamme (TEA) or di isopropylethylamine (DIEA). First 
amino acid attachment to an amide resm is the sam.e as 
amide bond formation during coupling reactions. 
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Following the attachment to the resin support, 
the alpha-amino protecting group is removed using various 
reagents depending on the protecting chemistry (e.g., 
tBoc, Fmoc) . The extent of Fmoc removal can be monitored 
at 300-320 nm or by a conductivity cell. After removal of 
the alpha-amino protecting group, the remaining protected 
amino acids are coupled stepwise in the required order to 
obtain the desired sequence. 

various activating agents can be " used for the 
couoling reactions including DCC, DIPCDI, 2-chloro- 1 , 3- 
dimechylxmidxurr.. hexa f luorophosphate (CIP), ben zot r z a zol - 1 - 
vi-cvv-tris- (dimethvi-amino-phosphcnium hexariuoro- 
"Iv.--...;^.-. .-,c ^--s Dyrrolioine analog (PyBOP;, cromo- 

c; n Q rt i u IT' P- £ ^■ 5 - - — O IT C p '"i 3 S p H c w - - ' ' 

O- ' oe n z c c ri a r. c- _ - - - _ ' ~ - / ' - ' - ^ - 

/ u r:; I i *. ^ -"i ' ^ £ e r 2 ^ f ^ ^' ^- - *^ ^ ^ - 



D V 



a z a b e n z o ^ r 1 a /- : - - - y " ■ ^ r f - 

.'Hii^T. arc i^s ne t r a r luc ri- - 1- c: u - 



20 araloq ;TATu 



, -rir^tive^ used m coupl^-nc reacrion- 

: ..^ " ! OMAPi , 3-hyGr 2:-:y-o , ^ 

include 



4-d^nethyiaminopyridine- (DMAP; , S-hyarc: 
dihydro-^-oxc-l, 2, ? -benzotiriazine ■ HODhb^ ; ' _ - ^ 

hyaroxybenzonriazcle (HOBt; ^na - — 

'unTxr) Facp crotected ammo ac^d is 

. . ^^-^ n oon-i va t ^Pts ^ , and the couplir.gs ar^ 

used m excess O^.O equi\ ai-_i- . 

usually carrzeo our xn N-methylcy r roi xdone (NM?; or .r. 
DK.- CH.C--. o^- ^T.y.tures thereof. The extent or conp. eci-. . 
o,^ 'the coupling reactxon can be ..onxtored at eacr. stage, 
30 e.c., by the nxnhydrxn reactxon as described by r-axsex -= - 
ai , Anal . Bxochem. 34:595, 1970. 

7771^ 'rhe entxre assembly of the oesxreo 



wi L. I 



peptide, the oept xde- resxn xs cleaved with a reao.::. 
prooer scavengers. The Fmoc peptxdes are usually cleaveo 
35 and deprotecred by TFA wxth scavengers (e.g., H.-, 
ethanedithioi, phenol and thioanx sole ) . The tBoc peptxdes 
are usually cleaved and deprotected with Ixquid HE lor 
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hours at -5 to 0"* C, which cleaves the polypeptide from 
the resin and removes most of the side-chain protecting 
groups. Scavengers such as anisole, dimethylsulf ide and p- 
thiocresol are usually used with the liquid HF to prevent 
5 cations formed during the cleavage from alkylating and 
acylating the amino acid residues present in the 
polypeptide. The formyl group of tryptophan and the 
dinitrophenyl group of histidine need to be removed, 
respectively by piperidine and thiophenyi in DMF prior to 
10 the HF cleavage. The ace -lamidomethyl group of cysteine 
be removed by n^se r cu r y : 1 1 ; a ce 1 3 e and ai"ernoCively 



can 



L : e ^- e 
::■ s ':. c: :'. 
vv;. 



i~cine, ':ra 1. 1 : un; : - - 1 " :: i f 1 c r r oa ce h ^e : 

7 1, r ?^ :' 1 u r 1' : c :: r i:; *: e v; :'. r r. ^ : r:. ^l':,^^r.^J.^^s'l^y : : . . z:. : z :* \ : e : 
" ■.■ 5 ■; : :'i r , . " i :^ / v r r :': :: j: i; :. r: 5 s e ..^ : \ r : i' ; . - • 

T^MSA a:.:: ri r-.e v i y 1 - ^ f : 'J e i n " 7::3:/Ti' . 

'^i-.-r i;. rej?e:-. : r: •/ e : c : . : 
:: ;:;ie;-- i; : _ yi.e::: : c-.i.':. : •. _ - i' ■;■ 

: ..•: o_:.5^' " : :f i :"; ;: : :v-- : :. :!.::- _ \ i :.- :: \:. -. :. 

s::. uoL-f, E^-.-l : . TAC: c: BC:-:;-. p z 1 yoezz id-, r -e e 

o L'JSior. v," 1 v 5: : . :.rn:r.ur:: D--c:rj-i:"i rr^a'ry : :.5:i:. 
2:eaio:w rypically ar. fragmeni, v/lMcr. :'o:::.a 

consreriM reqior. domains anj lacris "ne \-5ri£:bie reci:-;-. . 
l-'leLnooi: for precarinc such lusions are aiscizsed m U . .:' . 
Parents Nos . 5, 255, 01" ana 5, 56", 58^. 5ucn fusions are 
lypically secreted as mulcirrteric molecules v/nere^ n trie r c 
poruicns are disuifiae bonoed tc each ocner ann two nor—lc 
polypeptides are arrayeo ir. close pro:-:imiey u: eacn other. 
Imn^unca: obu 1 1 n - 3F.4 3x 1 'TAC: or r':MA. pc : yoe::-::oe rusj r :-:S 
uari r^v:; eopressed i :'. Genetically enqineere:: ce i^s t. 
nroduce c: variety of rr.ultin-.eric BP^3>:I: analoos. Au>:i.!iary 
domains can be fused tt BR4 3>:2 (TAC I or BCMA polypeptides 
to target them tt specific ceils, tissues, or 
macromolecuies . Fusions may also be made usi:ia toxms as 
discussed herein. In this way, polypeptides and proteins 
can be targeted for therapeutic or diagnostic purposes. 
BR4 3x2 polypeptide can be fused to tvjo or mere moieties. 
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such as an affinity tag for purification and a targeting 
domain. Polypeptide fusions can also comprise one or more 
cleavage sites, particularly between domains. See, Tuan 
et al./ Connect. Tiss. Res . 3±:l-9, 1996. Fusions of this 
5 type can also be used, for example, to affinity purify 
cognate ligand from a solution, as an in vitro assay tool, 
to block signals in vitro by specifically titrating out 
ligand, to bind ligand on the cell surface or as a BR43x2 
antagonists in vivo by administering them to- block ligand 
10 stimulation. For use in assays, the fusion proteins may 

be bound to a support via the region and used in an 

ELI S.-. format . 

The invention also provides solubis B?,4 3;-::-: 
receprors and polypeptide rragmer.t.? use:: - c icrrr rusior. 
15 proteins with affinity cags or laoeis. i^:..:jcie 

affir.ity tag fusion proteins are used, z ;• :: exar.pie, tc. 
laeniify rne BR43>:2 ligancs, ai well a-; a^onisns an- 
ar.tacznists of the ratural 1 icanc. Vain:: laceje-, scluole 
~R43v:, ceil? expressing the iiqan::. a::onist,T 
20 antaccnisLS are identifieci oy fluorescence m-jnjnocy tone-:y 
or irr-.unohistochercist ry - "ne solui-le zssizr. proteins are 
useful m studying the distribciicn ci tne _igana o;: 
tissues or specific cell _ineages, and i: prrvide msignn 
into receptor/I iganc biolcc\-. 
25 To purify ligand, agonisus c r aniagonists, a 

&R43x2-Ig fusion protein is added t := a sample containing 
-he ligand, agonist or antagonist under conditions that 
facilitate receptor - 1 1 gand bindm;: zypicaliy near- 

physioiogical temperature, pH, and loniu srreng-n, . - ntr 
30 receptor-ligand complex is then separate r! by the mixture 
using protein A, which is immobilized on a solio support 
•e.g., insoluble resin beads;. "he ligand, agonisu, 

antagonist is then eluted using conven-ional chemical 
technigues, such as with a salt or pH gradient. In the 
35 alternative, the fusion protein itself can be bound to a 
solid support, with binding and elution carried out as 
above. Methods for immobilizing receptor polypeptide to a 
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solid support, such as beads of agarose, cross-linked 
agarose, glass, cellulosic resins, silica-based resins, 
polystyrene, cross-linked polyacrylamide , . or like 
materials that are stable under the conditions of use are 
5 known in the art. Methods for linking polypeptides to 
solid supports are known in the art, and include amine 
chemistry, cyanogen bromide activation, N- 

hydroxysuccinimide activation, epoxide activation, 

sulfhydryl activation, and hydrazide activation. The 
10 resulting media will generally be configured in the form 
of a column, and fluids containing liganc are passed 
\_r:roua:: th^ cc^ urnr, ov.- or mere Limes z:- aliov; iigaric r 
r - • : \ ' \r.:- re:-ect: r . _ /re ::• - 1 cie . Tre ^ icaiid i5 t.r-ev: 
jri.:-.: r. .:: o sa'..\ -r r. r. r r .i : . , " :i a ' l o:.: . 

1:- ::C-rn-. V. , _ H z: Ji5?rur: 1 j a a n rl - r r e :: 1 c oiri/iinq, 

ri : ^' e v f . ^ c r v. o : i. : : e s 1 u b J e r e 7 e ni: :. r 

. >r. c.:^ , t;.- ^^'^uc-O r - ^ e i. r Dl^?-. ; • 

^^^^ :v:-.:r:: s e z y o r / o-:-;:. 1. 1 o-l- , >^ 

V - ; Z: :: : -zx: " : / t/ : :i v . '1 " ^ ^ 1 1 v. a i . e i: i: r :.. ^ l a v. l ^ : : ' : 

2C L::-r -■-::re::eri rereov:,!- rir/xam, a:: !^^- or T - e r :r: r: a . 
^-xi:ens:cr,, sur:. as a afiiniuv cac or anc::ne:- po y pe;:- :. ao 
or pro-ear: ror v/h:. ar, ar ariibody or oaher soecific crrair:^ 
a^~:iz IS available, cbv. be fused zr the reaeoror 
o I y p s p z i ci e . • . 

25 Ceils excressina functional soluble and membrane 

pound receptors of one present invention are used v/ithir- 
sareening assays. A varreay of suitable assays are Knowr 
ir: the art. These assays are based on the detectior. or z^ 
otoloqica: resoonse 1 r: = target cel.:. A change rr 

30 metacola s::-. oompareo t a control value incicates a tes: 
compound mat modulates E-.43x2 mediated metabolism. One 
such assav is a celj proliferation, assay. Cells are 
cultured :n the presence or absence of a test compouno, 
and cell proliferation is detected by, for example, 
35 measuring incorporation of. tritiated thymidine or by 
' colorimetric assay based on the metabolic breakdown of 3- 
5-dimethylthiazol-2-yl) -2, 5-diphenyl tetrazolium 
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bromide (MTT) (Mosman, J. Immun ol. Meth ■ 65: 55-63, 1983) . 
An alternative assay format uses cells that are further 
engineered to express a reporter gene. The reporter gene 
is linked to a promoter element that is responsive to the 
5 receptor-linked pathway, and the assay detects activation 
of transcription of the reporter gene. Numerous reporter 
genes that are easily assayed for in cell extracts are 
known in the art, for example, the E. coli lacZ, 
chloroamphenicol acetyl transferase (CAT) and serum 
10 response element (SRE) (see, e.g., Shaw e- al . , Celj. 
56:563-72, 1989). :-. preferred such reporter gene is a 

luciferase gene sde wet er al., Mol . Cell. Biol- ^ : • - - 

198-). Expression rf the iuciferase oene is cecer--:i iv y 
lurdns scenes UHir.:: riethods KnDwr. ir; -r.e ar- ^ . ,. . , 
15 Ba^jmgarzner a 1. . , Z. 3ioi . Che- . ^ : 2 ^- 0 ?• 4 - 1 D 1 , 

Schenborn and 3oiffin, Pron^ega Noces Irr--. 

Luciferase acciv: ty assay kizs are commer cial ly aval 1 
i-rom, for example, I- r omega Corp. , Kadisor., v:: . Tarna-: 
cell imes or -h: s -ype can be used screen _:oraries : : 

20 cnemicals, ce 1 1 - con :i i c i onec cuicure rrieoia, fcnga; orc.'s, 
soil samples, wai:er samples, and the like. Fcr exa~c_e, a 
bank of ' eel 1 -condxt loned media samples can oe assayec 
target cell to ioentify cells that produce lica 
Positive cells are then used to produce a cD:;A liorary m 
25 a mamiTialian expression vector, which is divided mtc 
pools, transfected into host cells, and expressed. [-iedla 
samples from the transfected cells are then assayec, v.itn 
"subsequent division of pools, r e - t r an s i ec t : on , 

subculturing, and re-assay cf positive cells to isolate a 
30 cloned cDNA encoding the ligand. 

An assay systerr. that uses a ligand-bincmg receptor 
(or an antibody, one member of a conpiemen t /a n t i - 
complement pair. or a binding fragment thereof, 
commercially available biosensor instrument ( Bl.^ccre 
35 Pharmacia Biosensor, Piscataway, NJ) may also may oe 
advantageously employed. Such receptor, antibody, member 
of a complement/anti-complement pair or fragment i- 



a 
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immobilized onto the surface of a receptor chip. Use of 
this instrument is disclosed by Karlsson, J. Immunol. 
Meth , 145 : 229-40, 1991 and Cunningham and Wells, J. Mol . 
Biol . 234 : 554-63, 1993. For example, a BR43x2 

polypeptide, fragment, antibody or member of a 
complement /anti-complement pair is covalently attached, 
using amine or sulfhydryl chemistry, to dexzran fibers 
that are attached to gold film within the flow cell. A 
test sample is passed through the cell. If a ligand, 
epitope, or opposite member of Lhe coiT»cler:er-z/an ti - 
CDnplemenc pair is presen" in tr.^ saxpie, i'^ v.-ril cmd tT- 
the imnot i i :^ recepior, 5^:-."icody :r neinhe::, 

r e :5pec i ■/ , .";c-:^ir::: d ::r.^r.::^ ' r e ^ r r *: : .'^ i:"::^:-: 

' r. i r:'i -1; c : -J " , v;;._:-:. : .. .- r:. 5: .. :. r\.iih7 

' i-srr.:::i 5^ :■:.{::'; r - "hr :; . i ': y -l_r*v:- 

Tj.e oer. ^;rr:M:ii ^ J o:. ;f 'r;- i :'! r i " - r :^ , rr.";- v.' r :. r :'. 
b i :'ixz\ :: 1 r e - , :: r. ;: . y ~ y s : :' 



;:r.ov;:: r:. r:":^ ar; . :v /s r en.;- fj^ r n v : . r r :: f^:.^„ysi: 

f:r o-^-^-rrn^ r.^;:: if brr::!.n:: ^ v se-i . i :: i: " :; r r , 

Anr . NY Acaii . ^ ri . 5i ; ocO-":. a r :i r h 1 c r i-e ti r i r 

assays . C u r n : r h 5 rr e i a i . , 3£ — - ~ - ^ 1 ^ .. ; 

U u r n J. n g a m e t a J . , Science 145 i^il-ir, l^^i, . 

Scacchard plc!: analysis for soluole I'""- = ~nr'^ bmdir:: 
zz TACI and BCMA is shov^n in Trcur^ 1 and 'r::"y£ireci witr. 
tne brndmg constants of o"her renders of zre T::rF fam:]y 
r. "'able 7 , 



L 1 g a n d 


Kd M 


Cell ^O'j ::ce 


Re e r en re 


TNFa higri 


7 . 14E-1] 


H 1 - 6 (J 


a 


TNFa low 


3 . 2 6E-10 


HEr -2 


a 










TNFa high 


2 . OOE-10 


HL-60 












CD27L 


3 . 70E-10 


MP- 1 





wo 00/40716 



PCTAJSOO/00396 



51 



15 



20 



25 



CD27L 


o o r\ c C\ Q 


MP- 1 


c 










CD40L 


c n At* — 1 ^ 
D , UUt- 1 U 


FT.40 5 


d 


CD4 OL 


1 n n I? — n Q 


EBNA 


d 


/I OCT /^r\/iA\ 
( 12dI-CD4 U } 
















A TOOT 

4 -IBBL 


T 1 ^1? — n Q 
1.1 DIj u ^ 


1_> _1_ O V— ' W ^ — ■ 


e 


anti 41BBmab 


4 , 14E-10 


Biacore 


e 










ztnf 4 sol . 


1 . llE-09 


TACI-BHK 




ztnf 4 sol . 


1 . 25E-.09 


BCMA-BHK 





a Hohmann et al .T ■ Biol. Chem . 264:1^527-34, 15B9 
b Manna and Aggarwal , .7. Biol. Chem. 273:33333-41, 1998 
c Goodv/in e' al . 
d Armitage et al 
e Shuf ord et al . 



Cell 21:447-56, 199 3 
, Nature 357 : 8 0 - 5 2 , 19 3 2 
Med. 18 6:47-55, 
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polypept ide car. 
mi cr opny s a ome t e 
acidificcuion rane or 
receptor b i n d i n c and 
responses . An exem 



recep-or, tne a 
be measjred by a s 
v; h i " Ti measures 



:ivatior. of 3R43xl 
i c c* r. - o a 5 e biosensor 
rhe e:-:"r5cel2.ul3r 



proton excretion assoc: 

subsequent physr ^ 
lary dex'ice is the 



wirh 
celluisr 
o sensor^'-' 

Microphysiomecer manufactured by Molecular Devices, 
Sunnyvale, CA . A variety of cellular responses, such as 
cell proliferation, ion transport, energy production, 
inflammatory response, regulatory and receptor activation, 
and the like, can be measured by this method. See, for 
example, McConnell et al., Science 257:190f-12, 1992; 

8:84-108, 19 97; 

1998; Van 
19 9 8. 



Pi tchf ord 
.Arimilii '■ 
Liefde et 



t ax . , 
al . , J 



Heth . 



■L.nz vm.ol 



mmunol . Meth 



cu r 



Pharmacol . 



2 1 2 •■ 4 5-59 
3 4 6:87-95, 



The 



microphysiometer can be used for assaying adherent or non- 
adherent eukaryotic or prokaryotic cells. By measuring 
extracellular acidification changes in cell media over 
time, the microphysiometer directly measures cellular 
responses to various stimuli, including agonists, ligands, 
or antagonists of the BR43x2 polypeptide. Preferabl-y, the 
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microphysiometer is used to measure responses of a BR43x2- 
expressing eukaryotic cell, compared to a control 
eukaryotic cell that does not express BR43x2 polypeptide. 
BR43x2-expressing eukaryotic cells comprise cells into 
5 which BR43x2 has been transfected, as described herein, 
creating a cell that is responsive to BR4 3x2-modulat ing 
stimuli; or cells naturally expressing BR43x2, such as 
BR4 3x2-expressing cells derived from spleen tissue- 
Differences, measured by a change in excraceilular 
10 acidification, for example, an increase or diiTiinu ion in 
the response of cells expressing 5r.43x2, relative: to a 
corircl, are a dires" men r enen v BP -i -n'-c::u .! £i l e 

r -r ^- c :. r. >- 5 i er. . r .t s ^ y ed u :". :: r '■ i .i ; / . ' 

:i r 1:1 z , i:si: . :.: . :r. 1 1 r loi'. \' s _ o:r.:^ 1 1 ; irjer i i- ::: : 
n'leino:: oi ic:e:: r i f r iaor::si:i :ir.c: r: n i ^ ::::•!•. i s : : 



P.: 



i: r ; : . :: i. 



i:r4 2::: p' 1 VD-^;: =: 1 , r ^ 1 i -J r .! ;: - : 1 1 ;: - ; 
:\ v.::c i:i;ise:"CT :f h L^r: s \ r-v: ' ^ r 

2 C pen: C' :\ c i h e c -i: 1 1 s i z t - r r - s e n i ^ •^!- - - i - ^ 

an-- oelec::inc c: chanoe, i :: r arv.z 1 , a\. .nrr----: 

di-ir:uuion , m 5 cell-ilar resoonse :i ::ne sezon:: porLio:. 
ci -the ceils as -orr.cared i r tiho- firs:; ponder. c:: "h-^- 
cells- The change m cellular response is sncv;:: e 

25 measurable ohanq^ extracellular acidi f ica i ion race. 
Aniagonists and agonisrs for BrA3y.2 polypepiice can oe 
ranidly identified using this netihod. 

T'ne soluble 3R43xI: is useful i sruoyino -ine 
disLiioucion of l^cands or. iissues n: speiir:;r ::e : . 

30 ImeaGes, and provide msighi inin- r ecer- 1 r / ^ a q a n :: 

biology. Application may also be made cf nne spec i f i c i n y 
of TNF receptors for iheir licands as a mechanisir. oy.wnjch 
to destroy 1 igand-bea ring narget cells. For example, 

coxic compounds may be coupled to BR43x2 soluble receptor 

35" or BR43x2 fusion. Examples of toxic comppunds would 

include r adiopha rmaceu:iical s that inactivate target cells; 
chemotherapeut ic agents such as doxorubicin, daunorubicin , 
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methotrexate, and Cytoxan; toxins, such as ricin, 
diphtheria, Pseudomonas exotoxin A and abrm; and 
antibodies to cytotoxic T-cell surface molecules. 

Ztnf4 (5 ng/ml) was found to bind to BR43x2 (SEQ 
5 ID NO:2), TACI (SEQ ID NO: 6) , BCMA (SEQ ID NO: 8) and 
BR43xl (SEQ ID NO: 9), by FACS analysis (Flow Cytometry and 
Sorting, Melamed et al . eds . Wiley-Liss, 1990 and 
Immunofluorescence and Cell Sorting, Current Protocols in 
Immunology, Volume 1, Coligan et al. eds. John Wiley & 
10 Son, 1997). FITC-tagged, soluble ztnf4 was also shown zo 
bind specifically to, among other things, B lymphocyres in 
?3MNCs, tonsil cells, zo 5 cell lymphoma cell lines (Ra: i, 
Ejrl-.it-'s hurT:£n l.ympho~a, ATC" CCL86;, Ramos ■BurhLzz'i 
:ymonor.£: ce'ii lin-, ATC:' CRL-lrfe;, Daudi (Burki.t's hu-.a- 
15 lymphona, ATCi: CCL21j a:":- l^SS ia F ly.mphDcyre c-lJ 

line, ATCC CZl-lDO; usir.r F.ACS analysis. No bindir:= wa- 
c^en v.-:-c'r: h:--60, (ATCC r. r ron-.ye 1 ocy r ic cell line, .-.Ti: 
ZZI.-2AJ. . Specif iciiy f :r cir.aing cc B cells - J^'-" 
and tonsil r:ellr- .vas -cnfir.Tned by co-stainino -.•.i-.:: 
20 antibodie.? tc E cell specific molecules inciudinc CIl-, 
IgH, and CC2C. Similarity cf ztnf4 to CD4CL 

suggested a broader cissue distribution than was seen. 
Affini-y of -tnf4 was "ested on monocytes, dencritir 
rsiis, and purified T cells using cytokine prcli f erazi in 
25 and T cell proliferation assays, for example, and ccu^d 
not detect binding of ztnf4 or any other biological 
effecL on any other type of cell tested. Therefore, the 
specificity for B cells by the ligand and recep^cr 
suggests that chey are jsefui for the study and treazmenz 
30 if autoimmunity, B cell lancers, immunomodula 1 1 on , IBD ana 
any aniibody-mediated paihologies, e.g. ITCP, myasthenia 
gravis and the like, renal diseases, indirect T ceii 
immune response, graft rejection, graft versus host 
disease . 

35 Ztnf4 has been shown to activate B cells 

resulting in B cell proliferation, antibody production and 
•jp-regulation of activation markers in vitro (see examples 
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below) . These affects may require co- stimulation via IL-4 
or other cytokines or stimulation through the B cell 
antigen receptor or other cell surface receptors which 
activate B cells, i.e., CD40. Other tumor necrosis factor 
5 ligands, such as gp39 and TNPP, also stimulate B cell 
proliferation. Thus the polypeptides of the current 

invention can be targeted to specifically regulate B cell 
responses, inhibiting activated B cells, during the immune 
response -without affecting other cell populations which is 
10 advantageous in nhe r r ea tmer. v. of disease. Additionally, 
the polypectides of tne presen'i invention could be used z.Z: 
modulai:^: 'l- celi oe v~ 1 ipme- " , cevelopmer? zf other ce]!-, 



fi r.i 1 r o c y : r o o u o . i 



a:.o :r -iV.-i::-. v:..\A.^:'. - : .K. : y:. cy: : r. 



:-i \^ r. \. i o i . :; i - u .i s : ic 1 a r ■.- . -~- r. r : - - . y^'^ z.^'^:.. z 

0 y n e u - !' 1- . - : ■ 1 : '•^ i: - i r r a 1 - *' - i t " - r .; . i . . 

1 ~ti\:oriS~ 1 1 : 1 4 i;. i^v ui'.5-:-ni-- *. : ;^ i- is.-.. , 

20 anchor BCi-:;-. . ?"r~i nssayi -.niiu::- i r : - -r v-:-:Jo:-. ::iecu5>ur- 

cnajiqes i:. i;,ti:':_re y oc i: r i : r :^ :rei:5u:^ : 7--. ^ ]. u : 

response se- in eMar-.picr:, Curre-L rrcicirls ir : lrn:Ttuno:_o^- 
ec. joh:: Z. Zolicar ~i al., KIH, :?-6.. Assays cc-measur- 
oeher cellular responses, .ncludinc aooicooy isoryp---, 

25 ■ monocyte aotivaoion, KK c e 1 i forn^a::ion, ancicer: presencino 
cell functio:':, a pop ties is. 

BR4 3:':1 oc i \*c eo r i oe 5 oi cne oreseni :nvenoj or 
would be useful no o-rU-:ral:io ine effecis zz zzni^ for 
troauing ore-B :: r l-u-ll leuKenoas, suio as plasma cell 

30- leukemia, chronic or -cure 1 ymphocyoi c leukemia, myelomas 
such as rT:ulciple rryelor::^, plasma cell rr.ye :. orr.a , endothelial 
myeloma and giano cell myelona; and lymynomas sucn as nor— 
■ Hodgkins lymphoma, ror wnich an increase m ztn:-^; 
polypeptides is associated. Soluble B1^43m2 would be a 

35 useful component in a cherapy regime for inhibiting tumor 
progression and survival. 
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Northern blot analysis showed ztnf4 is 

expressed in CD8* cells, monocytes, dendrocytes, activated 

monocytes. This suggests that in some autoimmune 

disorders, cytotoxic T-cells might stimulate B-cell 

production through excess production of ztnf4 

Immunosuppressant proteins that selectively block the 

action of B-lymphocytes would be of use in treating 

disease. Autoantibody production is common to several 

autoinunune diseases and contributes to tissue- destruction. 

and exacerbation of disease. Autoantibodies can also lead 

to the occurrence of immune complex deposition 

complicarxons and lead to many symptoms of systemic lupus 

.s- on V— . dn-v- failure, neuralgic 

Hnr>..' a- ^ r r. antiibodv productiori 

/ . _ ..^^^-.,^c:.= vjc-uld also be beneficiai 
1 !i o e p e n o e : . ., — u - x _ u ^. = - 

^'i':^ have also beer, shown co 



n many ciseaoe s-ia_-=-- =• cei^s 

^. ^ ^.-r-,r:-i5, i 'K o r q 3 n 



.-h- sec-etior. of arthritogenic 



i mm J p. o g 1 o c j _ n ? 
I mjnu nit v '-. ^' ■ -i : - 



sue:., innioitior; oL -tr 



, ■ oc- '^^T^-'iciai in treatment or 

20 antioocy pi . --.i..^. . j.o.: ..^^^ 

.;. ^1 a =. mvasthenia gravis and 
autoimmurie c^secjse?.- st-^.. c - 

rheumatoid arthritis. Imjr.uncsuppr essant therapeutics such 
as soluble B,R43y.2 that sel ect i ve 1 y . cI ock or neutralize the 
action of 5-ivmphocvtes would oe useful for sucn purposes. 
25 TO verify tnese capaoilities m ER43x2 soluble receptor 
polypeptides of tne present invention, such BR43x2 
polypeptides are evaluated using assays known in the art 

and described herein. 

The invention provides methocs employing BR4 3v2, 

30 TACI or BCM.:^ polypeptides, fusions, antibodies, agonists 
or antagonists for selectively blocking or neutralizing 
the actions of B-cells m association with end stage renal 
diseases, which may or may not be associated with 
autoimmune diseases. Such methods would also be useful 

35 for treating immunologic renal diseases. Such methods 
would be would be useful for treating glomerulonephritis 
- associated with diseases such as membranous nephropathy, 
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IgA nephropathy or Berger's Disease. IgM nephropathy, 
Goodpasture's Disease, post-infectious glomerulonephritis, 
mesangioproliferative disease, minimal -change nephrotic 
syndrome. Such methods would also serve as therapeutic 
applications for treating secondary glomerulonephritis or 
vasculitis associated with such diseases as lupus, 
polyarteritis, Henoch-Schonlein, Scleroderma, HIV-related 
diseases, amyloidosis or hemolytic uremic syndrome. The 
methods of the present invention would also be useful as 
part of a cherapeutic application for treating 
interstitial nephritis or pyelonephritis associated with 
chronic pyelonephritis, analgesic abuse, nephrocalcinosis , 
neohrooathv caused by other agent-, nephrolithiasis, o:. 



",.1 



r. r :. i s . 



c. 1 a a r i c s i. ; 



ar ci treat-ient of renal c r urologica: neoplasm 



.£_or.-ias, Ivrr.Dhomas , iicht chain 



amyloidosis . 

25 The invention also provides methods fcr Diockmc. 

or innibiting activated B ce^ls using BR4 3x2, TACl, or 
BCMA pol. voeot loes , fusions, antibodies, agonists oi: 
antagonists fci the -reatmeni rf asthma and ether chronic- 
:::irwa-/ dzscas&s such as bronchitis and emphysema . 

3 0 Alsc provided are methods for inhibiting oy 

neutralizing an effector T cell response using BR43>:2, 
TACl, or BCMA polypeptides, fusions, antibodies, agonists 
or antagonists for use in immunosuppression, in particular 
for such therapeutic use as for graft -versus - host disease 

35 and graft rejection. Additional use would be found m 
regulation of the immune" response, in particular the 
activation and regulation of lymphocytes. BR43x2,- TACl, or 
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BCMA polypeptides, fusions, antibodies, agonists or 
antagonists would be useful in therapies for treating 
immunodeficiencies. BR43x2, TACI , or BCMA polypeptides, 
fusions, antibodies, agonists or antagonists would be 
useful in therapeutic protocols for treatment of such 
autoimmune diseases as insulin dependent diabetes mellitus 
(IDDM) and Crohn's Disease. Methods of the present 
invention would have additional therapeutic value for 
treating chronic inflammatory diseases, in particular to 
lessen joinz pain, swelling, anemia and other associated 
symptoms as well as treating septic shock. 

The effect: of soluble 3R^3m2, TACI, or BCMA 
ool voeot ices snc fusion oroteir:s on imriune resronse car. 
Tre-sured cy - 3r.-ni e::: ng ihe poiypectiaes o:. z'-e present 
irv e:":::ic z: ar.iriai.E in-T-unizeci v^i:::. ar^^ii.oer. :: •:: - j-ov/e ::: '.s ^ 
ir.-ecrion zz zzzizA and rrteesurinc ar.zzozzy isccype 



or oduct 1 o 



r e s DC r: 5 e 5 z r.z i\zzz:'ic d 



)-> — >- o - " i r ' - - ^ r \- ^ z V 1 z - z z z i z z Z: z ci 'c i or. 



o r s s 3 r u iriv BV.z z o r: „ n — r ^ r c r pt r ^ ^ i ^ :r 



method of inhibiting 2tnf4 activity in a n-.amma: compr i s i r. ? 
adiTiini s t e r i no to seid mairur.al an amount oi a compou:.- 
selected froir. the group consisting ci: a) a po^ ypept i a= c .. 

2 5 SEO ID NO:^;; b; a polypeptide of SEC I NO : b ; c a i us ion 
protein; c) a polypeptide of SEQ ID N0:& frcrr. amino acid 
residue 1 to resioue 156; e) a polypeptide of SEQ ID NO : S 
from amino acia residue 1 to residue 150; f; ar. antioooy 
or antibocy fragment which specifically !:inds to a 

30 polypeptide of SEC 10 NO : 4 ; and g) an antioody cr antioocy 
fragment which specifically binds to a polypeptide oi Si^Q 
I~ NO: 10. Examples of fusion proteins induce fusions or 
soluble 3R43x2 (SEQ ID NO : 4 ) , TACI (from amino acid 
residue i to residue 166 of SEQ ID NO: 6) or BCMA (from 

35 amino acid residue 1 to residue 150 of SEQ IZ NO:8) with 
another polypeptide, preferably an immunoglooulin heavy 
chain constant region fragment. The invention similarly 
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provides a method for inhibiting BR43x2. TACI or BCMA 
receptor- ligand engagement. 

Such methods would be particularly useful where 
ztnf4 activity is associated with activated B lymphocytes 
and for treating pre-B cell or B-cell cancers. Such 
methods would also be useful where ztnf4 activity is 
associated with antibody production. In particular, 

antibody producrion associated with autoimmune diseases 
such as systemic lupus erythema cos i s , myasthenia gravis or 

rheuT.acoid arthritis. 

^^-esent i n ver. r. i or. alsr: prc-vioes B-As.:-:. 



; n 1 1 ■- i 



- ne 

aGc:MS-_- ir.:: - t i c on i s t s . :;cx;;:jnd; loeniirie:: as T^r 
.-. ■:: r :•. . s " • :■ ■ - ■ - - ' 

•i - , :; r^:;;;..: -u r,-:i .■ 

::oi:.: •: n^:.- .- :: : . r.c-': i : .-...v::^• 

.;;;;-.;r, . A 1: T : v ^ ar:i ^ r. - v : . - ? v ; n\a y . >- . : vv 

ca r 1 1 cu 1 a :' E _ ymrhocy te act J 
.i^ntagcr.i.-:-..- are useful a~ research rec.::ent5 f - - 
cha ::ac t 1 11.1- nq 1 icanci- receptc r interaction . 

Zonp-uncs identified as 3R4 5m2 antac r.nist.^ are 
also useful tc boost the hu.n-.oral immune response . = - = 
resoonses are imoortan: 2 r. ficntmc mfectic-:- diseases 

i. n f J uci hart-rial, viral , prctozoar. and parasitii 

— ns . .~.nt icocies acainsv : r.f ectxoui- nii moor ca nisn.r 
can irnn,oh_ ill-; me patnoqen cy hmdmc to anticren £c 1 -.cv-:; 

by c-onpleT:en- -mediated lysis cr cell mediates aztaz::. 

BR-;3xl entaacnisr would serve to boosi the nuxcra.. 

response ana vM-uld be a usefu_ therapeutic tor individual:-. 

at risk for an infectious disease or as s supplement t-i 

vaccina t ion . 

The invention also provides antagonists, which 
either bind to BR43.-.2 polypeptides or, alternatively, to a 
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li.and to Which polypeptides bind thereby 

inhibiting or eliminating the function of BR. 3x2. Such 

1^ -include antiDoaies; 

BR43X2 antagonists would xncluae , 

• w #>ither to the BR43x2 

oligonucleotides which bind either 

n^i-ural or synthetic analogs 
5 polypeptide or to its ligand, natural or y ^. ^ ^ 

^ . ^-,^r^ 1-hP ability to bind the 

of BR43x2 ligands which retain the aoiiii-y 

receptor but do not result in either ligand or receptor 
Signaling. Such analogs could be peptides or peptide-like 

4-w«<--ir- c;mpll molecules which 
compounds. Natural or synthetic small 

bind to BR43X2 polypeptides and prevent signaling are also 

■ ^ <;iinh BR43x2 antagonists 

contemplated as antagonists. As such, bk^j.. 

would be useful as therapeutics for treating certain 
disorders where blcckinc signal from ^^^^^^ ^ J^"^ 

----.-.r-.-: -.: ^ "! he bene f i c 1 a - ^.r. ^^-^ ^^^-^ 
Kc^^f-^: as researcr reagenrs ^o^ ^:.<.^c. 



10 



^ ^ c e o c c r i n n e r s c _ -t. c T: 



iR4 3x2 IS expressed :n -rar.s r c•r..>c-.• 



^" -n^c .^-^ud^no EBV inducea an:: spc::" aneouc 

„ ^ - - ^ c \,' e >* 5 1 r C — - : ' • ~ • 

_J ^ _ . . ( — - - - * - ' - - . -p ^ 

Inhioitmc: --.e function cf E-43x2 woulr oe ^"^'^ 
20 rreatmen- of B cell lymphomas or multiple^ m, - --^nc^s . 
BR4 3X2 antagonists, such as BR4 3x2 soluoie '^-^J^'l^^^^ 
antibodies, could be used therapeutically tc meax=_- 

oroaression. . - 

" ' TV,, activ^ty cf agonists and antagonists ^c. 

25 determ.med by activity assays ■ which determ.me J^^^ 
of receptor/ligand engagement. Stably transfected .--e^ 
lines, such as Baf3 (a murine pre-B cell Ime — 
Steinmetz, ibid, and Mathey- Prevot et ai . . ici ... - 
co-express n.gh levels of reporter gene constructs 
30 NfKB, NFAT-1 and .AP-1 were made whicn express 5R.3. _ 
cell lines expressing TACI and BCMA were also be pre.^a.eJ 
.n a similar manner and in Jurkat and other B lymphoma 
cell lines. Ztnf4 was found to sxgnai throug. -n. 

reporter genes m these constructs. Soluble BR..x. anc 
35 antibodies can be used to measure binding. 

An in vivo approach for assaying proteins o. .h- 
present invention . involves viral delivery systems. 
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Exemplary viruses for this- purpose include adenovirus, 
herpesvirus, vaccinia virus and adeno-associated virus 
(AAV) . Adenovirus, a double-stranded DNA virus, is 

currently the best studied gene transfer vector for 
5 delivery of heterologous nucleic acid (for a review, see 
Becker et ai . , Meth. Cell Biol. 4_3:161-89, 1994; and 
Douglas and Curiel, Science & Medicine 4_:44-53, 1997). 
The adenovirus system offers several . advantages: 
adenovirus can (i) accommodate relatively large DNA 
10 insems; ce grown co high-titer; (lii) xr.fecz a oroad 

ranee of man-ji^al lar ceil ::ypes; and (iv) oe useo v^iuh a 
larc-f numbe:; c f. nva^laole veccr^r? cent 3 : r:2 ro eiffereni 
:: r : t £^ r r , r^eausv adenoviruses a : e eta::le 'n e 

- ; - 5 ; ^ ::ar. :: nr::; : . : s : e r r J : n : r a -.-on : s 

if • ^: e - e ~ 1 n :: r, i i o r. s o : c n e a o e .i r u s c e r c n' , 
! e r c •{ : _ n c- e r t .- m v * ~ k : f n e " -3: i - - u v :^ N r £: :' ^: 
u :: r :-r:\r;;. ea V e :: . iinserts r:\3v ^n:"::; ■ r :: e "n": v.n-: 

v:na: ::y :;:.::e::-: Jiear^'i. ^ r \. r 

20 reecn-ma^ien v;: Mn a :: n - 1 r e n s f - r l J i^s:;-- :: - In an 

exexnlany systen., tne esser::;:.a: : eene nas oeen ie^eneii 
froir Che v:. nal veetor, and the \ :. ru s \v:. 11 r.zz reelicate 
unless cne 1 gene is proviaeci oy ^he, n^se ee_^ sne nu^an 
211 celj line is exemplary). When intravenously 

25 administered to intact animals, adenovirus primarily 
larcets the liver. * If the adenoviral celivery systen. nas 
an El cene cieleiion, the virus sannoi rep^reate m tne 
nosr cells. Ho-.vever, the host's tissue le.g., liver- v;ii: 
e>:cre5s ann ortiess and, if a slonal sequence is present, 

30 secreie me heterologous protein. Secretec orotems ui_.: 
enter tne cirouJation i r: the h:ahly vascularited _:ver, 
and effects :?n rhe infected animal can be deiermined. 

The adenovirus system can also be used lor 
protein production in vitro. By culturing adenovirus- 

35 infected non-293 cells under conditions where the cells 
are not rapidly dividing, the cells can produce proteins 
for extended periods of time. For instance, BHK cells are 
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grown to confluence in cell factories, then exposed to the 
adenoviral vector encoding the secreted protein of 
interest. The cells are then grown under serum-free 
conditions, which allows infected cells to survive for 
several weeks without significant cell division. 
Alternatively, adenovirus vector infected 293S cells can 
be grown in suspension culture at telatively high cell 
density to produce significant amounts of protein (see 
Garnier et al . , Cytotechnol . 15:145-55, 1994). With 
either protocol, an expressed, secreted heterologous 
protein can be repeatedly isolated from the cell culture 
supernatant. Within the infected 293S cell production 
protocol, nor.- secreted proteir.s may sis: be effectiveJ\- 
oc ta i ned . 

15 Well established anin-,al models are avai^aole to 

test in vivo efficacy of soluble BR43x2, TACI , or 3CM2^. 
polypeptides cf the present invention in certain disease 
states. In particular, soluble BR43x2, TACI, or 3CMA 
polypeptides and polypeptide fragments car. be tested in 

20 vivo in a nurr.oer of animal models of autoimmune disease, 
such as F^RL-Icr,/ipr or NZB x KZW rl ccngenic m.ouse strains 
which serve as a model of SLE (systemic lupus 
erythematosus). Such animal models are known in the art, 
see for example Autoimmu ne Disease Mode 1 s A Guidebook, 

25 Cohen and Miller eds . Academic Press. Offspring of a 
cross between New Zealand Black (NZB) and New Zealand 
White (NZW) mice develop a spontaneous form of SLE that 
closely resembles SLE in humans. The offspring mice, 
known as NZBW begin to develop IgM autoantibodies against 

30 T-cells at 1 m.onth of age, and by 5-7 months of age, Ig 
anti-DNA autoantibodies are the dominant immunoglobulin. 
Polyclonal B-cell hyperactivity leads to overproduction of 
autoantibodies. The deposition of these autoantibodies, 
particularly ones directed against single stranded DNA is 

35 associated with the development of glomerulonephritis, 
which manifests clinically as proteinuria, azotemia, and 
death from renal failure. Kidney failure is the leading 
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cause of death in mice affected with spontaneous SLE, and 
in the NZBW strain, ■ this process is chronic and 
obliterative. The disease is more rapid and severe in 
females than males, with mean survival of only 24 5 days as 
compared to 406 days for the males. While many of the 
female mice will be symptomatic (proteinuria) by 7-9 
months of age, some can be much younger or older when they 
develop symptoms. The fatal immune nephritis seen in uhe 
NZBW mice is very similar to the glomerulonephritis seen 
ir- human SLE, making rhis spontaneous murine model very 
accracLive for testing of pocencial SLE c herapeuu ics 

•;?utt5rmar. and Naparscek, ?-^urine r^odels of Sooncaneous 

■ f-.-3Lexic Lucus Er\- hema cosus . Au--inmun-r Ijj sea3- :-;oa-i^f: A 



. 5 9 : 3 1 C: 4 " 0 r , 1997; . AdnM n i s :i r a ^ i c n cr scJ.uc-t. 
\Zl^\ arriel lorat ion ol symprcrv.^ aro a_ ■:eian r-i": 



-irs-- cf disease is describe: 



1 r 



Mouse models for experimencal aiiergi:: 
enceohaioxyelit: is (EAE) has beer. used as a -coci -C 
invescigace both. the mechanisms of inrr.un-a -mea_cxu■^•- 
25 disease, and methods of potential ^herapeuric 
intervention. The model resembles human multiple 

sclerosis, and produces dem.yelinat ion as a resu-t oi .- 
celj activacion co neuroprotems^ such as myelin Dci = i:. 
r_rotein (MBr- . or proteolipid protein -PLPi . mocu^atio:. 

30 -.••■ich antigen leads to -induction of CD4 + , c_ass i 

restricted T-cells (Thl) . Changes in the proceed for EhE 
•can produce acute, chronic- relapsing , or pass ive - trans fer 

variants of the model (Weinberg et al . , Immunol . 

1^:1.818-26, 199 9; Mi j aba et al . , Cell . Immunol . lOe—J^-- 

35 102, 1999; and Glabinski , Meth. Enzym. 288:182-90, 199 /). 

Administration of soluble TACI-IG, BR43x2-Ig, BCMA-Ig or 
other soluble ' and fusion proteins to these mice to 
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evaluate the efficacy of TACI . BR43x2, or BCMA to 
amelioration of symptoms and alterations to the course of 
disease is described below in the Example section. 

In the collagen- induced arthritis (CIA) model, 
mice develop chronic inflammatory arthritis which closely 
resembles human rheumatoid arthritis (RA) . Since CIA 
shares similar immunological and pathological features 
with RA, this makes it an ideal model for screening 
potential human ant i - inflammatory compounds. Another 
advantage in using the CIA model is that the mechanisms of 
pathogenesis are known. The T and B cell epitopes on type 
II collagen have been identified, and various 
immunological (delayed- type hypersensizivicy and ant i - 
collagen anc.body) and inf lamir.arory (cytokines, 

15 cheir.okmes, and mar rix-degrading enzymes) parameters 
re-^azma to immune -mediating arthritis have been 
determined. and can be used zo assess cest compound 
efficacv m tne models (Wooley, f-nr^- Onin. Rneum . 3:407- 
20, 1999; Williams er al . , Immunol. S3:9784 -78£, 1992; 
20 Mvers ez al . , Life Sci . 61:1861-78, 1997; and Wang ez al . , 
Immunol ■ 52:8955-959, 1995). .z^dministrat ion of soluble 
T.ACI-IG, BR43>:2-Ig, BCMA-Ig or other soluble and fusion 
pro-ems no these mice to evaluate the efficacy of TACI , 
BR43X2, or BCKiA to amelioration of symptoms and 
alterations to the course of disease is described below in 



2 5 



the Example section. 

Models for bronchial infection, such as asthma, 
can be created when mice are injected with ovalbumin and 
restimulated nasally with antigen which produces an 
3C asthmatic response in the bronchi similar to asthma. 
Administration of soluble TACI-Ig, BR43x2-Ig, BCMA-Ig, or 
other soluble and fusion proteins to these mice to 
evaluate the efficacy of TACI, BR43x2, or BCMA to 
amelioration of symptoms and alterations to the course of 
35 disease is described below in the Example section. 

Another use for in vivo models includes delivery 
antigen challenge to the animal followed by 



or an 
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administration of soluble BR43x2 (TACI) or its ligand 
ztnf4 and measuring the T and B cell response. 

T cell dependent and T cell independent immune 
response can be measured as described in Perez-Melgosa et 
5 al., J. Immunol . 163:1123-7, 1999. 

Immune response in animals subjected to a 
regular antigen challenge (for example, ovalbumin or 
collagen) followed by administration of BR43x2, TACI or 
BC^4A polypeptides or soluble Ig- fusions can be done to 
10 measure effect on B cell response. 

Pharmacokinetic studies can be used in 
association v.-ith radiolabeled, soluble ER43x2, TACT c:-' 
E C : ■'. A p o 1 y p e p r i d e s or f u s i o n s r. c d e armir.e c n e a i. s n r i b u i o :". 
ani ha^ ' life of such polypep-i ides i:: v.:'\'c,. Aacii r. j.ona ;/ 

1:: animal models can be used co determine uhe effesv.s ci 
soluble BR43x2, TACI or BCI^ on ounr:crs and ouincn 
developrrienu in \'i\'0. 

Zvlso provided is "he use BR-;ix2, tA21 or 3CKA 

po.l \'pepi: i de s as surrogaoe markers for au to immune or s eases. 
20 kidney diseases, E and T cell diseases. Such paorenos can 
be bleed and BR4 3x2, TACI or 3C:^A soluble receptors and 
oheir ligands can be detecoed in one blood. 

The invention also provides antibodies. 
Antibodies co BR4 3x2 or peptides having an amine acic 
25 sequence of SEQ ID NO : 8 , can be obcained, for example, 
using as an antigen che product of an expression vecoor 
ccnoaining the polypeptide of interest, or a polypeptide 
isolaoed from a natural source. Particularly useful 

antibodies "bind specifically" wioh BR43x2 or peptides 
2 0 having an am.ino acid sequence of SEQ ID NO: 10. Antibodies 
are considered co be specifically binding i- tne 
antibodies bind co a BR43x2 polypeptide or a polypepcide 
of SEQ ID NO: 8, peptide or epitope with a binding affinicy 
(Ka) of IO^m""^ or greacer, preferably Io'^m'"^ or greater, 
35 more preferably IO^M""^ or greater, and most preferably 
IO'M'"^ or greater. ' The binding affinity of an antibody 
can- be readily determined by one of ordinary skill in the 
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art, for example, by Scatchard analysis (Scatchard, Ann. 
NY Acad. Sci . 5^:660, 1949), Suitable antibodies include 
antibodies that bind with BR43x2, in particular the 
extracellular domain of BR43x2 (amino acid residues 1-120 
5 of SEQ ID NO: 2) and those that bind with polypeptides 
having an amino acid sequence of SEQ ID NO: 10. 

Anti-BR43x2 antibodies can be produced using 
antigenic BR43x2 epitope-bearing peptides and 

polypeptides. Antigenic epitope-bearing peptides and 

10 polypeptides of the present invention contain a sequence 
of at least nine, preferably becween 15 to about 30 amino 
acids contained within SEQ ID NO : 2 . However, peptides or 
polypeptides compz'ising a larger portion of an amine acio 
sequence of che invention, concaining fron 30 cc 5G anriinc 

IS acids, or any length up no and including the entire ammo 
acid sequence of a polypeptide of the invention, also are 
useful for inducing antibodies that bind with BR43x2. _t 
IS desirable that the arr.ino acid sequence of the epitope- 
bearinc pectide is selected to provide substantia.] 

20 solubility in aqueous solvents {i.e., the sequence 
includes relatively hydrophiiic residues, while 

hydrophobic residues are preferably avoided) . Hydrophilio 
peptides can be predicted by one of skill in the art from 
a hydrophcbicity plot, see for example, Hopp and Vvoods 

25 ( Proc. Nat. Acad. Sci. USA 78:3824-8, 19615 and Kyte and 
Doolittle ( J. Mol. Biol . 157 : 105-142, 1982). Moreover, 
amino acid sequences containing proline residues may oe 
also be desirable for antibody production. 

Polyclonal antibodies to recombinant BR4 3x2 

30 protein or to BR43x2 isolated from natural sources can oe 
prepared using methods v;ell -known to those of skill m tne 
art. See, for example. Green et al . , "Production of 
Polyclonal Antisera," in Immunochemical Protocols (Manson, 
ed.), pages 1-5 (Humana Press 1992), and Williams et al . , 

35 "Expression of foreign proteins in E. coll using plasmid 
vectors and purification of specific polyclonal 
antibodies, " in DNA Cloning 2: Expression Systems , 2nd 
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Edition, Glover et al . (eds.), page 15 (Oxford University 
Press 1995) . The immunogenici ty of a BR43x2 polypeptide 
can be increased through the use of an adjuvant, such as 
alum (aluminum hydroxide) or Freund's complete or 
5 incomplete adjuvant. Polypeptides useful for immunization 
also include fusion polypeptides, such as fusions of 
BR43x2 or a portion thereof with an immunoglobulin 
polypeptide or with maltose binding protein. The 
polypeptide immunogen may be a full-length molecule or a 

10 porcion thereof. If the polypeptide portion is "hapten- 
like," such porcion may be advancageously joined or linked 
to a macromolecuiar carrier (such as keyhole limpe:: 
herrtoc\' an r: : K—H • , bovirie seru:r. albunir ''3S.~ c:r ce~anu? 
uoxrir for i.rr.-rrsrA zaz X or. . 

ir Aliihouch oolycionai anr.rbcaies are cypi3:aj.iy 

raisea in anrnnals such as horses, nov-s , aogs , cnrcK-5:;, 
racs, TT^ice , racc.ics, hamsrers . guinea orgs, ooais o:; 
shee^ . an an-i -SR43x:i annioody nn- present. rnv-nrrcn. 

may also be oariveo frorrs a sabhu":an primav.e anLiood\-. 

11 General technioues for raising diaonos c ical ly ana 
cherapeut leal ly useful antibodies m baboons nay be found, 
for example, m Goldenberg ec al . , moernat: lonal pateni 
publicaLion No. WO 91/11465, and m Losman en al . , "Inn . 

Canoer 4_6:310, 1950. Antibodies oan also be raised in 
25 cransgenic animals such as transgenic sheep, cows, goats 
or pigs, and may be expressed in yeast and fungi m 
modified forms as v;ill as in mammalian and insect cells. 

Alternatively, monoclonal . anr:i-3R43x2 

ant 1 bodies can oe gene raced . Rodent monoclonal ant iboaies 
10 no specific antigens may be obtained by methods knov.'n cc 
those skilled m nhe art { see , for example , Kohler ec ai . , 
Nanure 256 : 4 95 , 1975, Coligan ec al . (eds.), Currenc 
Protocols in ImmunoloQV , Vol. 1, pages 2.5.1-2.6.7 (John 
Wiley & Sons 1991)", Picksley et al . y "Produotion of 
35 monoclonal antibodies against proteins expressed in E. 
coli," in DNA CloninQ 2: Expression Systems, 2 nd Edition. 
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Glover et al . (eds.). page 93 (Oxford University Press 
1995) ) . 

Briefly, monoclonal antibodies can be obtained 
by injecting mice with a composition comprising a BR43x2 
5 gene product, verifying the presence of antibody 
production by removing a serum sample, removing the spleen 
to obtain B- lymphocytes, fusing the B- lymphocytes with 
myeloma cells to produce hybridomas, cloning the 
hybridomas, selecting positive clones which produce 
10 antibodies to the antigen, culturing the clones that 
produce antibodies to the antigen, and isolating the 
antibodies from the hybridoma cultures. 

In addition, an anti-BR43x2 ar.cibody or the 
present inventicr. rp.ay be derived fro-i a numan monoclonal 
15 antibody. Human Tr.onoclonal antibodies are obtained fron 
transgenic mice that have been engineered to produce 
specific human antioodies in response to antigenic 
challenge. In tnis technique, elements zt the human heavy 
and light chain locus are introduced into strains oi: n^.ice 
20 derived from embryonic stem cell lines that contain 
targeted disruotions cf the endogenous heav^' chain and 
light chain loci. The transgenic mice can synthesize human 
antibodies specific for human antigens, and the mice can be 
used to produce human antibody-secreting hybridomas. 
25 Methods for obtaining human antibodies from transgenic mice 
are described, for example, by Green et al . , Nat . Genet . 
7:13, 1994, Lonberg et al.,. Nature 368:356, 1994, and 
Taylor et al . , Int . Immun . 6:579, 1994. 

Monoclonal antibodies can be isolated and 
30 purified from hybridoma cultures by a variety of well- 
established techniques. Such isolation techniques include 
affinity chromatography with Protein-A Sepharose, size- 
exclusion chromatography, and lon-exchange chromatography 
(see, for example, Coligan at pages 2.7.1-2.7.12 and pages 
35 2.9.1-2.9.3; Baines et al . , "Purification of 

Immunoglobulin G (IgG)," in Merhods in Mo^ ocular Biology , 
Vol. 10, pages 79-104 (The Humana Press, Inc. 1992)). 
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For particular uses, it may be desirable to 
prepare fragments of anti-BR43x2 antibodies. Such 
antibody fragments can be obtained, for example, by 
proteolytic hydrolysis of the antibody. Antibody 
fragments can be obtained by pepsin or papain digestion of 
whole antibodies by conventional methods.. As an 

illustration, antibody fragments can be produced by 
enzymatic cleavage of antibodies with pepsin to provide a 
5S fragment denoted F(ab'),. This fragment can be further 
cleaved using a thiol reducing agent to produce 3 . 5S Fab' 
monovalent fragments. Optionally, the cleavage reaction 
can performed using a blocking group for the sulfhydryj 
cj'oucs that: result fror;; clsavaga or cisu_rice- _ m.-.d-e.-.; . 
7-.i- =-:■- alcerr.au i ve , an en zynar. ;.-r cleavage- us:.r.g per:s_n 
orcduce? cwo monovalenu Fab fracment:= and an Fr iragrr.ent 
dir-3C'_ly. Tnese n-ethods are described, frr example., oy 
C-cldenberc, U.S. patent No. <-,.?. 2 1 , £-1 '.• , Nison::-r.i ez S- . , 



:.cneri 



E- ::;c'nvs . 8^ ; 2 1 j , 15 6 0, yoi 



21:1-^, Tvdelman er. al . , m Merhoos j" ^nzvmcoav 

vol. :. , page 422 (Academic Press 1557) , and by Coligan, 
ibid . 

Other methods of cleaving antibodies, such as 
separation of heavy chains to form monovalent light-heavy 
chain fragments, further cleavage of fragments, cr ctner 
enzym.atic, chemical or genetic techniques may also be 
used, so long as the fragments bind to the antigen tha": is 
recognized by the intact antibody. 

For example, Fv fragments corr.prise an 



association cf V,, and V,. chains. This asscciatic:. can oe 

30 ncncovalent, as described by Inbar et al . , £roc^ V^ati . 

Acac. Sci. USA 69:2659, 1972. Alternatively, the variaole 
chains can be linked by an mtermolecular disulfide nond 
cr cross-linked by chemicals such as gluteraldehyde (see, 
for example, Sandhu , Crit . Re v. Biotech.' 12 : 4 37 , ■ 1952 ) . 
3 5 . The Fv fragments may comprise V,, and chains 

which are connected by a peptide linker. These single- 
chain antigen binding proteins (scFv) are prepared by 



00407 1CA5 



wo 00/40716 



PCT/USOO/00396 



69 



constructing a structural gene comprising DNA sequences 
encoding the and V^^ domains which are connected by an 

oligonucleotide. The structural gene is inserted into an 
expression vector which is subsequently introduced into a 
5 host cell, such as E. coli. The recombinant host cells 
synthesize a single polypeptide chain with a linker 
peptide bridging the two V domains. Methods for producing 
scFvs are described, for example, by Whitlow et al . , 
Methods: A Companion to Methods in EnzvmoloQV 2:97, 1991, 

10 also see, Bird et al . , Science 242:423, 1988, Ladner et 
al . , U.S. Patent No. 4,946,778, Pack et al . , 
B i o / Te c hnol ocr v 1^:1271, 1992, and Sandhu , ibid . 

As an illuscra-ior. , a scFV can be obtained by 
exposing lyrr.phocynes tc BR4 2x2 polypeptide in vi crc. anc 

15 selecting ar:Ci.oody display libraries in phage or sinilar 
vecuors (for instance, through use of immobilized or 
labeled BR42x2 protein or peptide) . Genes encoding 

oolypeozides having potential BR43x2 polypeptide binding 
domains can oe obtained screening randoir. pepcide 

2C libraries displayed on pnage (phage display} cr on 
oacteria, such as E. coll. Nucleotide sequences encoding 
the polypeptides can be obtained in a number of ways, such 
as through random mutagenesis and random polynucleotide 
synthesis. These random peptide display libraries can be 

25 used to screen for peptides which interact with a known 
target which can be a protein or polypeptide, such as a 
ligand or receptor, a biological or synthetic 
macromolecule , or organic or inorganic substances. 
Techniques for creating and screening such random peptide 

30 display libraries are Known in the art (Ladner en a^. . , 
U.S. Patent No. 5,223,409, ladner et al . , U.S. Patent No. 
4,946,778, Ladner et al . . U.S. Patent No. 5,403,484, 
Ladner et al . , U.S. Patent No. 5,571,698, and Kay et al . , 
Phage Display of Peptides and Proteins (Academic Press, 

35 Inc. 1996)) and random peptide display libraries and- kits 
for screening such libraries are available commercially, 
for instance from Clontech (Palo Alto, CA) , Invitrogen 
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Inc. (San Diego, CA) , New England Biolabs, Inc. (Beverly, 
MA), and Pharmacia LKB Biotechnology Inc. (Piscataway, 
NJ) , Random peptide display libraries can be screened 
using the BR43x2 sequences disclosed herein to identify 
proteins which bind to BR4 3x2. 

Another form of an antibody fragment is a 
peptide coding for a single complementarity-determining 
region (CDR). CDR peptides ("minimal recognition units") 
can be obtained by constructing genes encoding the CDR of 
an antibody of interest. Such genes are prepared, fo.r 
example, by using the polymerase chair. reaction -ic 
syn::hesize che variable regior. fron; RNA of antiboc\- 
producing cells (see, for example, Larri::r: al . , 

r-1 e r: o d s : 1 c n c- a n i o r. v. c- M z :~i o d i r. K r. z \ ' n't c 1 o c: \ • 2 : I C , 

1991. ^ Cour c ena\- ' Luck , "Gen^ziz Mam pu 1 a i o: : cf Konoclcna. 

Antibodies, " in Monoclonal Antibodies : Product ion , 

E r. c i n e e r i n o a n: d Clinical Acr. 1 i c a t i on , 



'• e-as . , pag-K : -f ' Camcr ido-? Jniversicy iy^s^ 
Ward T-z al. , "Geneci. c Manmulat icn aj::: L:-:pr- 

2 C Antibodies,'" i n. Monoc 1 ona 1 A.n 1 1 bod i e s : 1' r i n c : 

Aool icat ions , Birch et al . , -eds..-, page 11"^ ( ivi 1 ey - Li ss , 

Inc . 1995) ; . 

A.l tern.at i vely , an anti--3R43x2 antibod\' ma\- ce 
derived frorr^ a "humanized'' monoclonal antibody. Humanized 

25 monoclonal antibodies are produced by transferring mouse 
complementary determining regions from, heavy and light 
variable chains of the mouse immunoglobulin into a human 
variable domain. Typical residues of human antibodies are 
then substituted in the framework regions of the murine 

i: counterparts. Th.e use of antibody components derived from 
humanized m.onoclonal antibodies obviates potentia] 
problems associated with the immunogenic! ty of murine 
constant regions. General techniques for cloning murine 
immunoglobulin variable domains are described, for 

35 example, by Orlandi et al . , Proc . Natl. Acad. Sci . USA 

8_6:3833, 1989. Techniques for producing humanized 

monoclonal antibodies are described, for example, by Jones 
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et al.. Nature 32J,:522, 1986, Carter et al . , Proc . — Nat^ 

Acad. Sci. USA 8^:4285, 1992, Sandhu, Crit . Rev. — Biotech. 

12:437, 1992, Singer et al . . J . Immun . 150:2844, 1993, 
Sudhir (ed.). Antibody Engineering Protocols (Humana 
5 Press, Inc. 1995), Kelley, "Engineering Therapeutic 

Antibodies," in Protein Engineering : Principles and 

Practice . Cleland et al . (eds.), pages 399-434 (John Wiley 
& Sons, Inc. 1996), and by Queen et al . , U.S. Patent No. 

5,693,762 (1997). xxx 
,0 Polyclonal ant i-idiotype antibodies can be 

prepared by immunizing animals with anti-BR43x2 antibodies 

or antibody fragments, using standard techniques. See, 

for example; Green et al . , "Production of Polyclonal 

Antisera," in Methods In Molecular Biology: Immunochemical 

^5 Protocols , Mansor (ed.;, pages 1-12 (Humana Press 1992). 
Also, see Col igan , ibid . at pages 2.4.1-2.4./, 
Alternatively, monoclonal an t i-idiotype ar—Loodies can be 
prepared using anti-5R43x2 antibodies or antrbody 
fragm.ents as imrriuncgens with the tecnniques, descrroec 

20 aoove - As another alternative, humanizeo an t i - idiot ype 
antibodies or subhuman primate ant i-idiotype antibodies 
can be prepared using the above-described techniques. 
Methods for producing ant i-idiotype antibodies are 
described, for example, by Irie, U.S. Patent En3o. 

25 5,208,146, Greene, et . al . , U.S. Patent No. 5,637,677, and 
Varthakavi and Minocha, J. Gen. Virol . 77:1875, 1996. 

Antibodies or polypeptides herein can also be 
directly or indirectly conjugated to crugs, toxins, 
•radionuclides and the like, and these conjugates used for 

30 in vivo diagnostic or therapeutic applications. For 
instance, polypeptides or antibodies of the present 
invention can be used to identify or treat tissues or 
organs that express a corresponding anti-complementary 
molecule (receptor or antigen, respectively, for 

35 instance) . More specifically, BR43x2 polypeptides or 
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anti-BR^3x2 antibodies, or bioactive fragments or portions 
thereof, can be coupled to detectable or cytotoxic 
molecules and delivered to a mammal having cells, tissues 
or organs that express the anti-complementary molecule. 
5 Suitable detectable molecules may be directly or 

indirectly attached to the polypeptide or antibody, and 
include radionuclides, enzymes, substrates, cofactors, 
inhibitors, fluorescent markers, chemiluminescent markers, 
magnetic particles and zhe like. Suitable cytotoxic 

IC molecules may be direcrly or indirectly at'ached to the 
polypeptide or artibcay, and incli:de bacterial or plan:: 
toxins ;for instance, diphtheris tc:-:i:\, F seudc-ii:or.a s 
e>:ot : , r .i .: n , arrin a :i ::n-: : ■ y.-^ , r. wt... - r^r 

1 ne : f: : Crt t 1 r h : t: . r: 1 : , n ^ . : n o n : Ji:.- .: " • 

1 ? "1 '."^ \. r 1 1:::.- C <i: 1 1 n : : 1 1 - y ^ '. z r.-'. :: i : \ : . . : . _ ^ . ^ - -.i ■. 

--.tintdy, :: mc.rect^y a t :^ t : . -:■ t tnrrt:::. te-ns : . 
t i'.e 1. a 1 :^ :: ;t^:. -tt ^-, : :n3t5:"! ."e . - /; - "- 

ar.t i;:, c. r r.ay uc£:;^^.: -y::\::-: .: j . - . 

as c:c:>i.:ry::in . F":! inairarv. a t a n n:r.er. ; t- r aa^aata;:;^ 
2t ayt:ia:-::a aiolaauia, a::- a a t a :; t a 1 ^- a: ay..::.aa-/ raa^eaa.;- 
can be zor.: ■j:Qa^: watn ^ a^arraar aa: 

aompiementary/antr aoTr.pierKentary c a i r , vvhera ana otne: 
member as bound ta the palypepaiaa or antiaaaa poriiaa. 
For these purposes, oaoa a n / s t r ep^ a vie i n la an exen^oiara 

2 5 complementary/ant icomplemantiary paar . 

Soluble BR-^3x2 polypeptides or antaood:es tr 
3R43x2 can be directly or indirectly conjugaaea to aruga, 
toxins, radionuclidea ana the liaa, and tnesa aonnagatar; 
use^i acr an vj.vc diagnostic or tharapeutia a pa 1 1 ca 1 1 on s , 

3C For instance, polypeatides or antibodies ar lae presen', 
invention car) be used to identify or treai aissaes ar 
organs thai express a aorresoonding a n t i - aonplemen t a r y 
molecule (receptor or antigen, respectively, lor 
instance). More specifically, 3R43x2 polypeptides or 

35 -anti-BR43x2 antibodies, or bioactive fragments or portions 
.thereof, can ■ be coupled to detectable or cytotoxic 
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molecules and delivered to a mammal having cells, tissues 
or organs that express the anti-complementary molecule. 

Suitable detectable molecules can be directly or 
indirectly attached to the polypeptide or antibody, and 
5 include radionuclides, enzymes, substrates, cofactors, 
inhibitors, fluorescent markers, chemiluminescent markers, 
magnetic particles and the like. Suitable cytotoxic 

molecules can be directly or indirectly attached to the 
polypeptide or antibody, and include bacterial or plant 

10 toxins (for instance, diphtherxa toxin, Psevdomonas 
exotoxin, ric:.n, abrin and the like), as well as 
rherapeuuic radionuclides, such as iodine-131, rhenium-lS8 
or vzzriuTv—y : either directly atzachezi z^- the polypepcioe 
C' ^' a r *i i p; o d , r r i r: d i r e c 1 1 a i: t a c n e t r: roue h me a r. s or a 

1^} chelaziric -.cl^lw for ins::ance;. Pol ypep r de s or 

an^ioodies car alsc be cor:ugateo to cyrocoxic drugs, sucn 
as acrramyci:':- ^cr rndirecr a 1 1 a chme :"! of a detiectabie cr 
^ \ : r ~ rrt " e u J e , u n e d e r, e c c a b r e c r c \* o t, o>-. r r rrio 1 e c u i e 

car oe crr:i:c:ated with o n-'ember of a 

2C cciT.clemen^ar •/ ' ant icorriplenriencary pair, -vhere zr-.e o^ner 
member is bcur.:: zz- zhe poi \'pep t ide cr antibody portion. 
For chese ourpcses, blot in /s t repravidin is an exemplary 

c omo 1 eme near / a ni i c omp 1 erne n t a r y pair. 

Such pclypept ide-toxin fusion proceins cr 

25 ancrbody/fragmenr- toxin fusion proteins can be used for 
targeted ceil cr tissue inhibition or ablation (for 
instance, to treat cancer cells or tissues). 
Alternatively, if the polypeptide has m.ultiple functional 
domains (i.e., an activation domain or a ligand binding 

3C domain, olus a targeting domain), a fusion protein 
including only the targeting domain can be suitable for 
directing a detectable molecule, a cytotoxic molecule or a 
complementary molecule to a cell or tissue type of 
interest. In instances where the domain only fusion 

35 protein includes a complementary molecule, the anti- 
complementary molecule can be conjugated to a detectable 
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or cytotoxic molecule. Such domain-complementary molecule 
fusion proteins thus represent a generic targeting vehicle 
for cell/tissue-specific delivery of generic anti- 
complementary-detectable/cytotoxic molecule conjugates , 
The bioactive polypeptide or antibody conjugates described 
herein can be delivered intravenously, int raarter ially or 
intraductally , or may be introduced locally at the 
intended site of action. 

Anribodies can be .Tiade to soluble, BR43v2 
pclypepuides v;hich are His or "LAG'^''^ ragged. Ar.-ibodies 
can alsc be prepared to E. coIj produce:: :-:BP~ f us.i or. 
rrDteir:^; . A 1 e r n £ i ve 1 y , 5:;cn ypep t icei; zzj..:: i-.cliinc 

rus.ic:. ;:r:"e.;:'. :\\i::var. 1 :j . 1 r. :: • :i _ ; .: c: ^- : , -- T: : 5: e : ::: 

i.;^ae:: ^^C- u::, :e B' :v e 5 e : i\ arih\/z:.r: :. ■ii.ss^s.-v 
:^ J 3 L ri::; : u 1 r r. :r E-F-ij::-:.": :: y itjt.u :m s i en; :. s ■ ;■- - r 

Liin:^-:-;- ::ise',:-. ^"hee-: B:":/>:f p ;: „ e;. v i ::e :v e';f. 

:t.:: :':oc j 0]:e . ar.z z i:Le ^: v.: .: s 1 

p ^ y pey t i ce . i-'lc-nc el or^a ._ a r. i e ;r e: 5:.. i^urne:. 

b:^4 3>::: pc-lypept :.ce car e_.5: oe use:: \. : -Lr-i v 
l.egand/recepcer ecjplinc, rese_i:.ing i.n a e e 1 n r 1 or c :' 
1 race 1 va 1 1 or; ef ehe liganc rececLor pa::.. Bei ere-ance, 
ie has beer: demonserated rnae = r os s - 1 i n k 1 n ^ a r e i. - s ei uc ie 
CD^O moncclor.al antibodies provides a seirr-jlat ery siqnai 
eo B ceils rhai: have beer. su:: -ope imal i y aceivacee wir- 
ar.Ci-IgM or LPS, and resulee in prol e f er a e 1 c aro 
irrrnunooj oouJ. : :. or oduoeio:\ . These sarr.e n^or-celona: 

ar. tibodie;- am a^ ani. agor:et~ when usee 1:. erJuuior o-y 
blocking are:vat:ion o:: Lr:e recepucr. :-:enerloraj 
antibodies to BB4 3x2 car. be used to oeeern-:ine the 
distribution, regulation arc biological interaceior ol the 
BR4 3x2/BR'^ 3>:2-ligand pair on specific cell lineages 
identified by tissue distributior studies. 

The invention also provides isolated and 
purified BR^3x2, TACI ' and BCMA polynucleotide probes or 
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primers. Such polynucleotide probes can be RNA or DNA. 
DNA can be either cDNA or genomic DNA. Polynucleotide 
probes are single or double-stranded DNA or RNA, generally 
synthetic oligonucleotides, but may be generated from 
5 cloned cDNA or genomic sequences and will generally 
comprise at least 16 nucleotides, more often from 17 
nucleotides to 25 or more nucleotides, sometimes 40 to 60 
nucleotides, and in some instances a substantial portion, 
domain or even the entire BR43x2 gene or cDNA. ^ Probes and 
10 primers are generally synthetic oligonucleotides, but may 
be generated from cloned cDNA or genomic sequences or its 
complements. Analytical probes will generally be at least 
20 nucieo::ides in length, al-Lhouqh somewha-: shorter probes 
(14-:~ nucleotides; can be used. PGR primers are at leasT 
15 5 nuclec tides i r. length, preferably 15 or iTiore nt, ir.ore 
preferablv 20-3C nt. Short polynucleotides car. oe usee 
when a siTiall region of the g.ene is targeteo lor analysis. 
For gross analysis of genes, a oolynucleot ide crooe nay 
comprise an entire exon or nr.ore . Probes can be labe_ea to 
20 provioe a detectable signal, such as witn an enzyme, 
biotm , a radionuclide, f luorophore, chemi lu-inescer , 
pararr^agnetic particle and tne like, which are commercially 
available from many sources, sucn as Molecular Probes, 
Inc., Eugene, OR, and Amersham Corp., Arlington Hetghts, 
25 IL, using techniques that are well known m the art. 
Preferred regions from which to construct probes include 
the ligand binding region, cys teine-r ich pseudo repeats, 
signal sequences, and the like. Techniques for developing 
polynucleotide probes and hybridization techniques are 
30 known in the art, see for example, Ausubel et al . , eds . , 
Current Protocols in Molecular Biology , John Wiley and 
Sons, Inc . , NY, 1991 . 

BR43x2, TACI and BCMA polypeptides and 
antibodies may be used within diagnostic systems to detect 
35 the presence of BR43x2, TACI, and BCMA and BR43x2, TACI, 
and BCMA ligand polypeptides, such as ztnf 4 . The 
information derived from such detection methods would 
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provide insight into the significance of BR43x2 
polypeptides in various diseases, and as a would serve as 
diagnostic tools for diseases for which altered levels of 
BR43x2 are significant. Altered levels of BR43x2, TACI 
5 and BCMA receptor polypeptides may be indicative of 
pathological conditions including cancer, autoimmune 
disorders and infectious diseases. 

In a basic assay, a single-stranded probe 
molecule is incubated with RNA, isolated from a biological 
10 sarr.ple, under conditions of temperature and ionic strength 
thaz pror:o-e base pairing between the probe and -arce" 
5F:-;::':2, Z:-.7J or BCMA RNA spe-ies. hzzer separatir.z 

ur.:::u:-i.: r r - b~ fror:. hybrid i ::e ri xclec-le^, zhe an^ou:-" : 

: L- ; 1 -esi , ishe:: - vi: i :: : v : : . :T^ei;::rc:~ : 

u-:: r L 1 :. i:;c:.ude !-:C :: u. ne r r. Bna'ys:^ and dr::.^flc:: 1: ._ ■ • 
n\-:: 1^:1 se-z. , i":: eMarrole, ;^■_:sube! 2:„bi:.l* ■ 
a.' . e::5. , •"Analya:? a: Gena L:-:pr esaia-n a; 
La.al,'' : :'. ^'iaadcda i:": Geria Z:ic 7. a anr: a 1. aa y , aaoaa -.a'--/ 

20 {Ci-: :d:a5i, :aa. 1991)). Kacleaa aaid araoaa can a^ 
deaaanaaly laaalec v;ith radicis: ^ apea such aa "9 z i: ' . 
Alaernaa: vely , BR4 3x2 RNA can be dececaec v;iah h 
ncaraaiosaaiva h yor xdi za t a or. meaaod (see, lo:; eaanp a . 
Isaaa aa.,. Proaocols for Nucleic Acid Analys is a^ 

25 Nonradaoa aa 1 ve Probes , Humana Press, Inc., i99j . 
Typacaily, nonradioactive deteaaion is achievea ay 
enz\-anatia aon version of chromocenic or chemi luminescena 
suaaaraaaa. lllusarative nonradaoacai ve moieaies incluaa 
bi'air:, fluaraacein, and digoxigenan. 

30 Ea-^;3:-:2, TACI, and BCKA ol i q onu cl eo t: i de probei- 

ara ais: useful for in viv::- diagnosis. As aa 

li.. usara- ion, ^^F-labeied oi i gonucleoa ides can a^ 

administered to a subject and visualized by positron 
emission aomography (Tavitian er ai.. Nature Medicine 

35 4 : 467, 199S) . 

Numerous diagnostic procedures take advantage or 
the polymerase chain reaction (PGR) to increase 
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sensitivity Of detection methods. Standard techniques for 

performing PGR are well-known (see, generally, Mathew 

(ed.). Protocols in Human Molecular Genetics (Humana 

Press, Inc. 1991), White (ed.), PGR Protocols: Current 

5 Methods and Applications (Humana Press, Inc. 1993), Cotter 

(ed.). Molecular Diagnosis of Cancer (Humana Press, Inc. 

1996), Hanausek and Walaszek (eds.). Tumor Marker 

Protocols (Humana Press, Inc. 1998), Lo (ed.). Clinical 

Ap plications of PGR (Humana Press, Inc. 1998),. and Meltzer 

10 (ed.), PGR m Bioanalysis (Humana Press, Inc. 1998)). PGR 

primers can be designed to amplify a sequence encoding a 

particular BR4 3x2 domain or motif, such as the 5R4 3>:2, 

T»~" or 3C-^ cvs-eine rich oseudc repea". 

Or.e 'vari5tir:r of ?CR rcr diagnDS-rr a^-ay- : - 

15 reverse '.ranscriptase-PCR RT-PCR^. Z v. zr.e 

.ecr:nique, RWA is isolazez, frorr: a ti z x z.:: i. . sample, 

reverse -.ranscribed t-:.- cDK.x-., and the cDK.h if -r.cucatec: 

v:lz:. BR;:::1 crirners .see, fcr exaxcle, Wj -i-z e:-.., 



2C: 



-Rapid Isi:.at:or. cf Specific cDNAs cr Gere- ;: y ^CR," i-. 
Metnods G e r.e 5i ot e chnol oc y , CRC Press, 1 r. z . , caaes .i r- 

2£, i99~;-. PGR is then perrormea and the piDCUC-r _ - 
analyzed using standard techniques. 

As an illustration, RNA -£ -Si-lateci ir--. 
biological sample using, for example, the guar.idinium- 
25 thiocyanate cell iysis procedure describee: above. 
Alternatively, a solid-phase technique can be used to 
isolate mRNA frorr, a cell lysate. reverse transcription 

reaction can be primed with the isolated RKA us i ng ^rancor, 
oligonucleotides, short homopol yme r s or dT , or BR^..-.x^, 
30 TACI, or BCMA anti-sense oligomers. ..-igo-'-.. .- ^ - • 

offer the advantage that various mRNA nucleotide sequences 
are amplified that can provide control ^-arget sequences^ 
BR4 3x2, TACI, or BCMA sequences are amplmec oy tne 
polymerase chain reaction using two flanking 

35 oligonucleotide primers that are typically at least 
bases in length. 
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PCR amplification products can be detected using 
variety of approaches. For example, PCR products can be 
fractionated by gel electrophoresis, and visualized by 
ethidium bromide staining. Alternatively, fractionated 
5 PCR products can be transferred to a membrane, hybridized 
with a detectably-labeled BR43x2 probe, and examined by 
autoradiography. Additional alternative approaches 

include the use of digoxigenin- labeled deoxyribonucleic 
acid triphosphates to provide chemi luminescence detection, 
ID and the r-TRAK colorimetri c assay. 

Another approach is re-i rime qua n - i t a t i ve PC?; 
(Perki r.-£:.r-er Cezus, Norwal-:, r^. . A flucronenic probe, 
rr^v- L - z i.:.:: a r. : 1 1 -.i :;t! j ;: I e : v. : ie 'rorr. r sp s r s:.:: 
--'V;:-: r c.- - v sch- .: , ?^v.:\'-h.:■ ~ r ~ ■■ l .. c ;r. ] ■,■ ::^vwe-:r:. v.:.-. 
IL :.-.rw-r:: i::.:: revor?- ::. :; i r / . i.--.-. ^ r. — ru i - h - ■ 
a z\i ■ V : ■: : : z a Zi ; :. .. y:ne ;. b ■: , ":!^- ref; ' : -.e :v/-:.- z .- 
yecf: r^: .: zrzz. zr.z q;e:.";:0 z/-- £::>:.: z. z.zqz--r. z - av -zz 

:.:K:re5 . Tf!^ v r /i:. v- zrz. :.-z:y. -zz Cz z . z.z zzz ~ z ^ ^ 
2: moz.-zzr^z ar.z qi:s.z^zx f za- : zjri:zz zz.z ?CR r-aruir-. 

Ar-.o-her acp;-:;vsc;. c r •;- o " i c i . r;- 
or 3CK--. expression rs cyci rnc rrcbe tecnnclc^y Z?l • , zz 
which a singie-strandeu CNA -sr?^-- binds with ar. excess c: 
DNA-RNA-DNA chimeric prooe z z rcr.T. a comp.-ex, tr^e r.:-.-.-. 
25 portion is cleaved wiir: RNa^t H, and -he presence rr 
cleaved chimeric probe is de-.erced isee, for example, 
Begqs ez al . , J. Ciir. . Mior iopol. 3£:29&r, 199t axe 
Bekkaou: et al. , Biotcchniques 1996). Alternative 

m-thods for de-.ectior. ci BR-Uxl, •.".AC I or BCXA sequence- 
SO car. utilize approaches^ such as -.-.jleic acid sequence-based 
• amplification (NASBA), oocperarive amp.- i f ica t ion z z 
templates by cross-hybridi za t icx (CATCH) , arc the ligBse 
chain reaction (LCR) (see, for example, Marshall et al., 
U.S. Patent No. 5, 686,. 272 (15-9- ■, Oyer et al . , J, — VLroz . 

35 Methods 6^:161, 1996; Ehricht et al . , Eur . J_, Biochem . 

243:358, 1997 and Chadwick et al., J. Virol. Methods 
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70:59, 1998). Other standard methods are known to those 

of skill in the art. 

BR43x2, TACI, and BCMA probes and primers can 

also be used to detect and to localize BR43x2, TACI, or 
5 BCMA gene expression in tissue samples. Methods for such 
in situ hybridization are well-known to those of skill in 

the art (see, for example, Choo (ed.). In Situ 

Hybridization Protocols , Humana Press, Inc., 1994; Wu et 
al. (eds.), "Analysis of Cellular DMA or Abundance of mRNA 
10 by Radioactive In Situ Hybridization (RISH)," in Methods 
in Gene Siotechnoloqy , CRC Press, Inc., pages 259-278, 1997 
and Wu et al . (eds.), "Localization of DNA or Abundance of 
mRNA by Fluorescence In S-zv Hybridization (RISH)," in 
Methods xr Gene Si otechnology , CRC Press, Inc., pages 27 
15 28 9, l?97j . 

Various adcitional diagnostic approaches are 
well-:-.:-.owr: to those of skill m the art (see, for exam.ple, 
Mathev; (ec.;. Protocols in Human Moiecul ar Genetics Humana 
Press, Inc., 1991; Coleman and Tscngalis, Molecular 
20 Diagnostics , Humana Press, Inc., 1996 and Elles, Molecular 
Diacnosis of Genetic Diseases , Humana Press, Inc., 1996). 

In addition, such polynucleotide probes could be 
used to hybridize to counterpart sequences on individual 
chromosomes. Chromosomal iaentif ication and/or mapping of 
25 the ER4 3>:2 gene could provide useful information about 
gene function and disease association. Many mapping 
techniques are available to one skilled in the art, tor 
example, mapping somatic cell hybrids, and fluorescence in 
situ hybridization (FISH). A preferred method is 

30 radiation hybrid mapping. Radiation hybrid mapping is a 
somatic cell genetic technique developed for constructing 
high-resolution, contiguous maps of mammalian chromosomes 
(Cox et al.. Science 250:245-50, 1990). Partial or full 
knowledge of a gene's sequence allows the designing of PCR 
35 primers suitable for use with chromosomal radiation hybrid 
mapping panels. Commercially available radiation hybrid 
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mapping panels which cover the entire human genome, such 
as the Stanford G3 RH Panel and the GeneBridge 4 RH Panel 
(Research Genetics, Inc . , Huntsville, AL) , are available. 
These panels enable rapid, PGR based, chromosomal 
5 localizations and ordering of genes, sequence-tagged sites 
(STSs), and other non-polymorphic- and polymorphic markers 
within a region of interest. This includes establishing 
directly proportional physical distances between newly 
discovered genes of interest and previously mapped 

10 markers. The precise knowledge of a gene's position can 
be useful in a number of ways including: 1) determining if 
a sequence is part of an existing contig and obtaining 
3Cditic-n£: surrounding genetic sequences in various ferns 
such YAC-, 3AC- or cDKJ-. clones, ' !■ prov:.dinc - 

15 possible csndidaiie gene fcr an inheritable c:.se£se wnicn 
shov.'s linkage to the same chroTiOSorr.cl region, and ror 
cross-referencinc model organisxs such as ~.ouse vvhicn may 

o a r 1 1 c ■-: 1 a r gene n i g h t have. 
20 Chromosomal localication can ai.s: ce aon- us_...-: 

STSs. .-.n STS is a DK'^. sequence chat is unique m tne 
human genome and can be used as a reference point ror a 
particular chromosome cr region of a chromosonie. .-r i ~ 

can be defined by a pair of oligonucleotide primers cr.ac 
25 can be used in a polymerase chain reaction to specifically 
detect this site in the presence of all other genomic 
sequences. Since STSs are based solely on DK'.A sequence 
they car. be completely described v.-ithin a catabase, ror 
exam.ple. Database of Sequence Tagged Sites iac-iT::-.', 
30 GenBan-:, (National Center fcr Biclogicai 1 n forma t icr. , 
National Institutes of Health, Bethesda, Kh.' 

http: /./www.ncbi .nlm.nih.gcv) , they can be searched witn a 
gene sequence of interest for the mapping data contaxneci 
within these short genomic landmark STS sequences. 
35 The present invention also provides reagents tor 

additional diagnostic applications. For example, the 

BR43x2 gene, a probe comprising BR43x2 DNA or RNA, or a 
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subsequence thereof can be used to determine if the BR43x2 
gene is present on a particular chromosome or if a 
mutation has occurred. Detectable chromosomal aberrations 
at the BR43x2 gene locus include, but are not limited to, 
5 aneuploidy, gene copy number changes, insertions, 
deletions, restriction site changes and rearrangements. 
These aberrations can occur within the coding sequence, 
within introns, or within flanking sequences, including 
upstream promoter and regulatory regions, and may be 
10 manifested as physical alterations within a coding 
sequence or changes in gene expression level. 

In general, these diagnostic methods comprise 
zhe steps of (a) obtaining a genetic sample froir. a 
pa;:ient; ;o incuba"inq zhe generic sample vJizr. a 
15 polynucleotide probe or prirrier as disclosed above, unoer 
conditions -wherein the polynucleotide will hyoridize zo 
copplemerit ary pclynucleotide sequence, l.o produce a iirsc 
reaccicr: procuct; and (iii: comparing the first reaccion 
product to a contrcl reactior. product. A difference 
20 between the first reactior. product and the control 
reaction oroduct is indicative of a genetic abnorT^ality in 
the patient. Genetic samples for use within the present 
invention incluae genomic DNA, cDNA, and RNA. Tne 
polynucleotide probe or primer can be RNA or DNA, ana vviil 
25 comprise a portion of SEQ ID NO: 3, the complement of SEQ 
ID N0:1, or an RNA equivalent thereof. Suitable assay 
methods in this regard include molecular genetic 
techniques known to those in the art, such as restriction 
fragment length polymorphism -RFL?) analysis, short tandem 
30 repeat (STR) analysis employing PGR techniques, ligation 
chain reaction {Barany, PGR Methods and Applications 1:5- 
It, 1991), ribonuciease protection assays, and other 
genetic linkage analysis techniques known in the art 
(Sambrook et al., ibid . ; Ausubel et*. al,, ibid.; Marian, 
35 Chest 108:255-65, 1995). Ribonuciease protection assays 
(see, e.g., Ausubel et al., ibid . , ch . A) comprise the 
hybridization of an RNA probe to a patient RNA sample. 
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after which the reaction product (RNA-RNA hybrid) is 
exposed to RNase. Hybridized regions of the RNA are 
protected from digestion. Within PGR assays, a patient's 
genetic sample is incubated with a pair of polynucleotide 
primers, and the region between the primers is amplified 
and recovered. Changes in size or amount of recovered 
product are indicative of mutations in the patient. 
Another PCR-based technique chat can be employed is single 
strand conformational polymorphism (SSCP) analysis 
(Havashi, PGR Methods and Applications 1:5^-S, 199:). 

An-isense methodology car. be used _r inhibit 

BR^2:-:2, TAG!, or BCM:~ oene r. r a n s c i i p:: i on , s^::n as zc 

:.nhi::i- r r-ll dev-lopnen" an:i in~er5Ci: r-n v;: v. v. her 

7^11;-. i" " . -. nuileot .1 i:e- ■. : . r.\. i i e r n.:: f^Te n V f: : ^ ^: 

s irt" : - ::r -:j.-.- , i , ..--i - ■ _ 

des: r:r.:; m.; . '-.i:. "^;-KA 

p o 1 V J c;i : ::-3 5 ^r;. used ' i::r. ic::. e x:;. r ■? s s : ; :v , 



c- i r. i s u r: ; e c . 

Nii-e engineered "-C express ER4 3>::, TftC:, or 
BCM^., referrec as "^ransgenir xxcs," and ~.;.ce thai 

exhibit a complete absence of 5?.^ 3x2, TACI, or BCMA 
25 function, referred to as "knockout mice," may also be 
generatec -Snouwaert et al., Science 252: 108 3, 1992; 
Lowe.l e-: ai., Nature 366:^4 0-42, 1 9?3; Capecchi, Science 
24j;: :23-^--V:, 196 9; Pa 1:t-.i t e r et si. Annu Rev Genet. 2 0: 
46:'-99, 19o'5-} . For example, transcenic rr-ice tl.al over- 
3G express BR'13x2, TACI, or BCMA eitner ubicji tousiy or unoer 
a tissue-specific or t i ssue- r e s t r i c tec promote:- car, be 
usee to ask. whether over-expressior. causes a pnenotype. 
For example, over-expression of a wild-type BR43x2, TACI, 
or BCMA polypeptide, polypeptide fragment or a mutant 
35 . thereof may alter normal cellular processes, resulting m 
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*--;<=ioe: A rissue in which BR43x2, 
a phenotype that identifies a tissue 

TACI or BCMA expression is functionally relevant and may 
indicate a therapeutic target for BR43x2, TACI, BCMA or 
their agonists or antagonists. For example, a preferred 
transgenic mouse to engineer is one that over-expresses 
soluble BR4 3X2, TACI or BCMA. Moreover, such over- 
expression may result in a phenotype that shows similarity 
with human diseases. Similarly, knockout BR43x2, TACI, or 
BCMA mice can be used to determine where BR4 3x2 is 
absolutely required in vivo. The phenotype of knockout 
mice IS predictive of the an vuvo effects that a 

- ^r- ^c. t-hose described herein, 

TACI, or BCKjA anragonisr, su^n ciS ^i-^^-^ 

useo ro i5oia::e murine bR-.^.-.^, 

anci c:enorr:,c DNA, which are su:: sequen . 1 y used ::c generate 



These mice iriay be employer, 'lo 5r.u3_. 
BCKiA cene and ihe proTiem encodec ^n- 



knockout mice . 

an in vivc- sv5"Lerr., anc can oe used ^ viv. ....^^^^ 

^ - ^ ^ c; M -o ^ e c- e r , r a n s c e ni c 

for -or responding numan cis--^^s. 

20 e>'pression of BR43x2, i--^-, o^' 

polynucleotides or rxbozymes directed against BR4 3x2, 

• 1- J ^^n be used ana ioocu s _ y 

TACI, or 3CMA, described here-.:, -an 

to transgenic mice described ebove . 

Pharmaceutically effective amounts of BR.3xz, 
25 TACI, or BCMA polypeptides of the present invention can ^oe 
formulated with pharmaceutically acceptable carriers .^i 

t-on^--!, t ranscerrr.a X 
parenteral, oral, nasal, rec.al, top.--., 

- •; v-^ a-r-ordina 'C conventional 
administration or the -ike, 3-coiain.j 

^.,^^v-,c.- in^"'ucie one or mere 
methods. Formulations may _J^v.ne. j.m-- 

30 diluents, fillers, emulsifiers, preservatives, butters 
excipients, and the like, and may be provided m such 
forms as liquids, powders, emulsions, suppositories, 
liposomes, transdermal patches and tablets, for exam.ple. 
Slow or extended-release delivery systems, including any 

35 of a number of biopolymers (biologica i -based systems). 
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systems employing liposomes, and polymeric delivery 
systems, can also be utilized with the compositions 
described herein to provide a continuous or long-term 
source of the BR43x2 polypeptide or antagonist. Such slow 
5 release systems are applicable to formulations, for 
" example, for oral, topical and parenteral use. The term 
"pharmaceutically acceptable carrier" refers to a carrier 
• medium which does not interfere with the effectiveness of 
the biological activity of the active ingredients and 
10 vjhich is no- uoxic to the host or patient. One skilled in 
the arr. rr.ay formulate tr.e oompcunds of the presen" 
inventio:-. ir. '^n app::or:^:: yaz^ manner, and a-ccrdance v;:.-;-. 

i c c e p ~ :i r i r e 5 , s u r :'. a:z t ri o ? ^ : s c . 5^ e :. r. r-. -rn:. r :: " zr. : 

The 5; c :-?- T: v-.'j ?::az-^A r-. 1- r. arr:.^ :y , v--^ - l: . , 

15 Pi:- ; sr. : 1" "i-;,:^:. i- , oo - , 1 - - ^: . 

v:se:: here::. e r:::r^ ce i: r 1 j " ^ r : ; i " : 

in.ourv " ■: £: T^F 1; ;•: . 1 AC : . ICM.-- p : 1 y , .v::::.:-',. 

K a r. :.^r; 1 ' e:. r. e i: _ ^ : :/ = e v v ; -■ ■ 

i .'/Q : r 1 re:=el: . Tr.-: r e 5 '..i ' " . e _ . e "." : a ; : : : . 

20 sigr;s, 5 y::.;: i :: , ei ree^e- :: : c- ziiseas-, r: ar.y :. v.r.-^ 
desired e^Teremor. of a :: i el c - :: e : sys-er:.. ":r e :ry ^ . 
an effective amour -c of a 3k^3>::, TAII, or BO-A pel ype:: i - 
es ehev wn: eh prov3.de5 eaener subjeeiive relie: : :: 
symptoms or en objeceively loentifiabie inc rcverr\er.\. a-. 
25 noted by ehe olieician or other quaiifieri observer. Tri 
example, suer an effeceive avriount of a BF:4 3/:1, TAG J., : r 
BCMA polypepiide or soluble fusion v;euld provide a 
riecrease m F: cell response ourine the iTinune response, 
inhjbitio;: : r decrease in auLoantihocy prooucrien. 
30 inhibition of din.inueion e: sympeons assiciatec witn 

MG or RA . ifffecerve amounts of 3R^3x2, TAll , or BGMA v;i._ 
decrease the percentage of E cells in eeripheral ciooo . 
Effective amounts of the 5R43x2, 7AGI, or 3C:-:A 
polypeptides can vary v.'idely depending on the disease cr 
35 symptom to be treated. The amount of the polypeptide to 
be administered and its concentration m the f ormula t ions , 
depends upori -the vehicle selected, route ef 
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administration, the potency of the particular polypeptide, 
the clinical condition of the patient, the side effects 
and the stability of the compound in the formulation. 
Thus, the clinician will employ the appropriate 
5 preparation containing the appropriate concentration in 
the formulation, as well as the amount of formulation 
administered, depending upon clinical experience with the 
patient in question or with similar patients. Such 
amounts will depend, in part, on the particular condition 

10 to be treated, age, weight, and general health of the 
pai:ient, and other factors evident to those skilled in the 
art. Typically a dose will be in the range of 0.1-100 
mc/kg of subject. Doses for specific con?.pounds may be 
de-ermined from i/i vitro or e;-: vivo studies in combination 

15 w i ^1 h s vi 'J d i e s o r> e >: o e r irri e n t. e 1 s :": i rr-a i_ s . C o n c e ri r a c i o ii s c- 
ccrr^pounds found no be effective .i*" vitrz^ or e;-: \^j.uo 
orovide guidance for animal studies, wnereir. doses are 
calculated tc proviae similar corcenuracior 5 az zhe sice 
of acni en . 

20 The invenuior is furcher iliusLraiea by tne 

f cl lowing non- limiting examples . 

EXAHPLES 

2 5 Example 1 

Identification of SR43x2 

The TACT isoform was cloned frorr. RPMI array 
library using secretion trap approach. Ar. RPHi i788 

30 (activated B-cell line) library was arrayed using twenty 
96-well places. Each well contained abouc 100 E. coii 
colonies, with each colony containing one cDNA clone. DNA 
minipreps were prepared in 9b-weil forrrtat using the 
TomTech Quadra 9600. The isolated DNA was then pooled 

35 into 120 pools which represent 1600 clones each. These 
pools were transfected into Cos-7 cells and plated into 
12-well plates. Three microliters of pool DNA and 5 ^1 
LipofectAMINE were mixed in • 92 |al serum-free DMEM media 
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(55 mg sodium pyruvate, 146 mg L-glutamine, 5 mg 
transferrin, 2.5 mg insulin, 1 \ig selenium and 5 mg fetuin 
in 500 ml DMEM) , incubated at room temperature for 30 
minutes, followed by addition of 400 jil serum-free DMEM 
5 media. The DNA-Lipofect AMINE mix was added onto 220,000 
Cos-7 cells/well plated on 12-well tissue culture plates 
and incubated for 5 hours at 31^C. Following incubation, 
500 ^il of 20% FBS DMEM media (100 ml FBS, 55 mg sodium 
pyruvate and 146 mg L-glutamine in 500 ml DMEM) was added 
10 zo each well and zhe cells were incubated overnight. 

The secretion crap screen v;£s performed usin:: 
j? 1 Dt inyla ted , FLAG-tioged ztnf^. T'r-~ cells were rinsed 
v;rrr PBS a:.d r:>:ed : :: r 1: "-.inure"' w.:rr l.r\ : orn-ii Idehyc-.: 



HTl, .1: :•: hv.-j. ' .Cl\ Tv-ee:;-' •. ::. H Z- . I'.iiir \jer- 

~ r r ;£f r e d I . i \ T r r r r- r - :'. r^.r^ i r : I r r; u r e > 

:;llr>."ed cy v^a^r. _:. "rir:" . "Ire rrll- v/cr-T rlr)Cr:ed : c i: 
r :. r r .: \ ; : 7 N r ^ . 1 :■: 1 r i :i d _ , . 1 : [\ C • i: r : : . r 

I:-rr::.:"ij r.v-::^:;-: r.^r_:.:■ - i:-.]: l- s y. y '7 d;-.-- l' i r r :::: 



2 I' dE'i, :d c 5 r 3 c c : r ci r r. *::':r n u f a c r i: r e ' r 

irsrumor. The redds v;ere wasrea v;rrr TK']" ar:i dlocke:: 
::r jd rrirnures v^ird cvddm anc ri'ier oiotm (vecror dab^: 
Zbz^ SF-dOC: v^ashir:: dn-berween v;:.l:d Ti:T . Tne cells wer^ 
irc-batec rer 1 horr wdrh 1 ug/rrd z t n f 4 d Fd a g / E i or d r: dn TKE 

25 follov;ed by a TNT wasn. The cells were men incubared for 
one hour wrrr a lidld Gilut:on cr s t repc a vidi n-HRP (NEK; 
ir. TWB, and v^ashed v;irh TNT. H ybr r di z a 1 1 or s v.'ere derectec 
v.-ith fluorescein ryraT.dde reaoenr cidured 1:50 ir dilurior 
r_:ffer (NEN and ireubated fcr 4.4 mirrres and v-asi-iec wirr. 

30 d:iT. Cedls were preservec wirh Vecrasrreld Mounting Media 
l-eczor Labs, Bu r 1 r n ^ aiTie , CA : diluted 1:5 dn TNT. 

The cedls vjere visualized by fluorescenr 
r.icroscopy using a FITC filrer. Twelve pools v;ere 

positive for ztnf^ binding. Pool D£ (representing 1500- 

35 clones), was broken down and a single . clone (D8-1), 
positive for ztnf4 binding, • was isolated. Sequencing 
analysis revealed clone, D8-1, contained a polypeptide 
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sequence which encoded an isoform of TACI, in which the 
Phe21-Arg67 first cysteine-rich pseudo repeat of TACI was 
replaced by a single amino acid residue, tryptophan. This 
isoform was designated BR43x2, the polynucleotide sequence 
5 of which is presented in SEQ ID NO:l. 

Example 2 

Localization of BR43xl in Lymphocytes and Monocytes 

10 Reverse transcriptase PGR was used ' to localize 

BR43xl expression in T and B cells and monocytes. 
Oligonucleotide primers ZCI99S0 (SEQ ID N0:15:: and ZC19981 
(SEQ ID NO : 1 6 ) -were used zo screen CDi9\ CD3' and monocyre 
cDNA for 5R-;3. The reverse r ranscr ipzase reactior. v;a? 

15 carrxec: cj:: au fc -: 3 r-iruties, fr-l lowed 30 cyrle^^ 

az 9^^C fer ?0 sec-ncs, 6z~Z for : a.in-J"es ar.:: ^2-'Z for 1 
minute, foilov;eG by a " mnjce e:-: i: ens : or. a:: ~2^'C. ?- oanc: 
CI the e r: e r ~ e d size, " I r b r , v; a a d e r e •:: ~ a d i r; 3 a e 1 _ o r. ;r 
and no-: i aai::va::ea T aelfa as naci oeen repimea far T/vd : 

20 usino annatodies ;-ron Bd-.ov; and brs-n, i d i . 

E:-:aT;::le 3 

B cell Prclif eracaon Assay usina uhe Liaand Zrnf4 

25 A vial conaaananc; 1 >: IC" frozen, apheresed 

peripheral blood rriononuclear cells (PSMCs) v;as quickly 
thawed in 3'^^C water baah and resuspended in 25 ml B cell 
medium (Iscove's Modified Dulbeccc's l-'jediun., 10%. heai: 
inacrivaced fetal bovine serum, 5v L-q_Uuamine, 5 

30 ?en/Sarep^ in a 50 ml tube. Cella were nested for 

viabiliiiy using Trypan Elue GI3CC 3RL, Ga i he r abur g , MD) . 
Ten milliliters of Ficol 1 / Hypaque Plus (Pharmacia LKE 
Biotechnology Inc., Pisoataway, NJ) was layered under celJ 
suspension and spun for 30 manures at 1800 rpm and allowed 

35 to stop with the brake off. ' The interphase layer was then 
removed and transferred ro a fresh 50 ml tube, brought up 
to a final volume of AO ml with PBS and spun for 10 
minutes at 1200 rpm with rhe brake on. The viability of 
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the isolated B cells was tested using Trypan Blue. The B 
cells were resuspended at a final concentration of 1 x 10" 
cells/ml in B cell medium and plated at 180 ul/well in a 
96 well U bottom plate (Falcon, VWR, Seattle, WA) . 
5 To the cells were added one of the following 

stimulators to bring the final volume to 200 ml/well: 

Soluble, FLAG-tagged ztnf-4sCF or 2tnf-4sNF, at 
10 fold dilutions from 1 mg-1 ng/ml either alone, with 10 
ug/ml anci-IgM (goac anri Human IgM) diluted in KaH^CO., ph 
IC 9.5, (Southerr: Bi otechr.ci og y Asscciares, Inc., Birmingham, 
AL) ; or with 10 uc/rr.! ar.ti-IcK, and 1 0 nc.-.l recombinant 



h :~ 

: 1 : . ■ 



' - ■■' y 1 riS '■: 5:1: 



' ^ ■ e :: 1 i ^ 



r ■ ^ a :: " - 

r.U!r'.! : . ■: 'J : : - : : : - ' - ■ 

ha r ve 5 i; 1 , - -1- y:T.JC 
T h r- c* e >■ r -r: \' e ^ t e i 

;UniFiluer G-/C, rsckarc, Mericien, ■ where "ney wer. 

harveste-i i:s:r;:: a ceil ;-.a r ves ::e r ^ar-aro an': ca-iecce:: 
according to ir.anu f cctur er ' s instruccior.s . Tr.e laces were 
dried az fcr 20-30 minutes anc the bote:-?.--, of tne 

wells were sealed wizh an opaque cla.e sealer. To eacn 
well was addec 0.2. r: zt scintiliaci flu.:; (K-croscint- 
O, Packard- an:! -he -la^ie was rea:i usi:.? ^ lopCouni 

:■■ i c r o::-ia i: e S c : :^ t: - - a : :. . Icjnter 1: ^; c a r a ■ . 

- .-r ' - .- • : . 

1' : ■ ni^-- a ~ r e - :". u c - 1 o !'. - - y :• - ■ ■ 

resoonse tc varaou? E -ell mitogen^^ f:-llov;:n:: 5^imulat.icn 
of purified H ceilr, ceils were prepared a. described and 
incubated for 9 aays. T^he ceil suoernatanc wa^ collected 
•CO determine IgG produccior. . 

To measure ce-l surface rr.arker aceivation in 
response to various B ceil' mitogens following scimulation 
of purified E ceils, cells were preparec a.- described 
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above but incubated only 48 hours. Cell surface markers 
were measured by FACS analysis. 

Proliferation of human purified B cells 
stimulated with the various B cell mitogens is summarized 
5 in Table 5: 

Table 5 

Stimulus Proliferative Index 

10 ztnfA 1.5 

ztnf4 + IL4 9.9 
2tnf4 + anti-IgM + IL4 15. 



A svnerciSTiic arrec" or zlD-- x-. j.^.^ — ^ 
jac r.I : and ILc :1C ug^rr.l. v;a5 see-". or. B cell 
pr :lif erauion . A "v;o folc increase m E cell signa^inq 
was seer: when using sCD'^O. 

Incuctxcr: of IgG z-oouczior. ing/ir.!^ m response 
zc various r. cell mircgens frllc-wmc sziir.ulacion of 
purifiec B cells is sunr'jTta r i ze ir. Ta:iie 6. 

T a c- 1 e c 

Stimulus Control Zjzr.x A 

a r z i - I g M 3 '' • ^ 

ar.i i-IgM + IL-4 13 3^ 

ar.zi-lgM IL-^ -f iL-5 10 -5 

An increase in cell surface activation markers 
afzer stimulation cf purified B cells with ztnf4 alone, 
or with anti-IgM or anti-lgM -f was seen. There was 

no effect on the proliferation cf PBMNCs in the presence 
of optimal or suboptimal T cell ir.itoqens. Also, no afreet 
or. TNFa production was seen in purified monocytes m 
response to LPS stimulation . 

Figure 3 shows soluble ztnf4 co-activation of 
human B lymphocytes to proliferate and secrete 
immunoglobulin. Figure 3A shows purified human peripheral 
blood B cells proliferation in response to stimulation 
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with soluble ztnf4 (25 ng/ml) in the presence of IL-4 
alone, and Ih-A with anti-IgM, anti-CD40, or anti-CD19, 
after five days in culture. Figure 3B shows the levels of 
IgM and IgG measured in the supernatants obtained from 
5 human B cells stimulated with soluble ztnf4 in the 
presence of IL-4 or IL-4 + IL-5, after nine days in 
culture . 

These results suggest that soluble - ztnf 4 is a B 
cell activation molecule which acts in concert with ocher 

10 3 cell stimuli and weakly by icself . Soluble ztnf4 

prcT.oces E cell proliferation and Ig produc-ior. The up 
reg;:la"ion of adhesion molecules, cost imula tory moiecuj.e.~ 
ari-i a-uivacic:: recepcor£:; sugoescs a ro2e for pr i ; .c: A"? 

f unz - 1 - n z t Yz. z-: is . 

15 Figure £hov.'s s c. irnu 1 a z i cn cf humar oer ; z ne r 5: 

zlzcd r cells v/izh solublv: zznf4 :2b ng/nsi; zr r-. zcrzrz: 
zrzzeir -uozquizzn zr znz presence or IC nq iv.^. : — zzr r 
days zn vi zrc . Purified TAri-lc, BCMA-Ic, zr rcnzrz: r z 
were zeszed rcr znhzbzzzcn cf soluble zznf-; sn-zzzfrz 

20 p r zl z f erat ion . 

Example 4 

Seleczmc; TACI and 3CKA Transformed BHK Cells uszno Zznf-4 

Bindinc 

2 5 BHP; cells expressing a high level oz TACI 

protein were selected- by dilution cloning or a 
cransfeceanc pool. Transfectant cells (2 x 10" " were 
incubazed on ice fcr 3G minuzes wi-zh biotznyiazed zznr.4 az 
1 Lie /ml in binding buffer !.PES, 2% 3SA, 0.02% NaN/= . Cells 

3C were washed 2X wizn bindinc buffer, then incuoazec wizn 
5A-FE (Calcag; (1:1000 dilution zn binding buffer'- on ice 
fcr 30 minutes. Cells were then washed 2X in bincing 
buffer, resuspended in binding buffer, and read oy FACb 
(FAGS Vantage, Becton Dickinson). Clones with che 

35 highesz binding of TNF4 are selected. 

BHK cells expressing a high level of BCMA 
protein were selected by surface labeling the BCMA- 
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expressing transfectant pool with biotinylated ztnf 4 . 
This was followed by streptavidin- Phyco-Erythrin (SA-PE 
Caltag Burlingame. CA) and sterile sorting for bright 
cells in FL2 on the FACS Vantage (Becton Dickinson) . The 
5 single colonies were then screened for ztnf4 binding. 

Example 5 
Tissue Distribution 

Human Multiple Tissue Northern Blots (MTN I, MTN 
10 II and MTN III; Clontech) were probed to determine the 
tissue distribution of human BR4 3x2 and TACI expression. 
An approximately 500 bp PCR derived probe ( SEQ ID NO: 21) 
Wis amplified U5^n- ER43x2 (SEC ID HO:! as zempiates and 
cliconucieotide ZZZll-ll !SEQ ZZ NC:22 and ZClOO^r -SZ: 17 
IS KC: as prj.me;:s . Tnis sequencer is ioen-.-ca. --r .n^f 

homologous region or TACI. The ampli f : -at z : n v; = s carried 
o-t as fellows: 1 cyris ac 9A^Z tz- 7-7 ninu-es, I'.- cycles 
If c for 31 seconds, £0«^C for 77 seconds =nn "-'-'r r cr 

37^ seconds, followed by 1 cycle a- "l-T rcr ~inu..-=::.. 
20 The ?C?. prodcc-s were visualized by agarose eel 
electrophoresis and the 500 bp PC?, crcdur- was curifiec 
using a Gel ELxtraotion Kit {Qiagen, Ch-swcrih, CA) 
accordmo to manu f a ci u r e r ' s msc ruccions . Tne probe was 
radioactively labeled using the WJITI PRIME DNA labeling 
2d kit (Amersham, Arlington Heights, IL; according to the 
manufacturer's instructions. The probe was purified using 
a NUCTRAP push coluir.n ( St ratagene ) . EXPRESSHYB (Clontech) 
solution was usee for prehybridi zation and as a 
hybridizing solution for the Northern blots. 
30 Hybridization took place overnight at bt'C using j 0" 
cpm/ml of labeled probe. The blots were then washed in 2X 
S3C and 0.1% SDS at room temp, followed by 2 washes m 
O.IX SSC and 0.1 SDS at 50OC. A transcript of 

approximately 1.5 kb was detected m spleen, lymph node 
35 and small intestine. 

Human Multiple Tissue Northern Elcts (MTN I, MTN 
II and MTN III; Clontech) were probed to determine the 
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tissue distribution of human BCMA expression. An 

approximately 257 bp PGR derived probe (SEQ ID NO: 2^) was 

amplified using Daudi cell cDNA as a template and 

oligonucleotide 2C21065 (SEQ ID NO:25) and ZC21067 (SEQ ID 

NO: 26) as primers. The amplification was carried out as 

follows: 1 cycle at 94^C for 1.0 minutes, 35 cycles of 

940c for 30 seconds, GO^c for 30 seconds and 12^C for 30 

seconds, followed by 1 cycle at 72^C for 10 minutes. The 

PGR products were visualized by agarose gel 

electrophoresis and zhe 25'' bp PGR produc" was purified 

using a Gel Extraction Ki z iQiagen, Gha t sv-;or t h , CA) 

according: rita n;: f ac t u r e r ' 5 i.r. s z r'j.c z ion s . pre;:--- v-a^ 

radioa rti y larelec us:n:: tn- r-rj 1.7^ 1 !^ ~.T i:^ TKA a nc: 

}: : V Arn-^r-na:: , A : i. n :: . H^- : n i. ;^ , T: n r ' r :.; : i ; - - 

:vi a n l: ^ a :j i: ^ r ' y m ^ t r a 1 :: : : . 'I' La ::a:.- wa^ ::ar:^i;;-.: 

a NUCTRA:.- ca^a ai.amn Sa ra taoana . I^X F AE.r £ H ":";? \Z \ r 

salaajc-a w^r aaao lc: :: .: a a y a r a : a a l : a ana . -: 

::ybr la: -:a::: a -a.a_ • :a : :z: :Aa: '.rr"aara :A;a. 

H\-ja.r : -di aa 1 aa :a:a ::..aa- r-/era.a:.v ai • ^ - aa:::. : A." 

c prn / aA : : 1 a !:• a 1 a d :: r o :j . T :': -a ;: ^ r a a v; era c a -r a s i': a : a J '/. 

SSC anc : . 1 SCS a:: roar aen-c, lallowea ay T: waar-a aa 

O.IX SSC and 0-1^ SDS aa aC^C. A a r a n sc r :. a a: 

appr cxi-a : el y 1 . I. aa was daaeaaed -a saoiaacl:, s:!-all 

inaesaine, lymph node, aracnea, spleen and aesais. 

RNA Masaer Dot Blocs (Glontech; ahat conaamed 

RNAs frcn'! varioaa tissues thaa were nara^alized to a 

hcusekeepang genea was also probed with either ana TACl 

probe iSEQ IZ NO : 1 : ) oa the 3CHA probe fSEl 10 NO: 24 ana 

hybradraed aa oesdiabad above. BR':3a2/TAGI expreasacn waa 

seen in spleen, lymp:: node, sn;al.: inaeaiane, stoiaaan, 

salivary gland, appendix, lung, bone rriarrow and fetaa 

spleen. BGMA expression was detecued an s:tall Inteaaxne, 

spleen., stomach, colon, lymph node and appendix. 

A human Tumor Panel Blot V {Invitrogen Inc., San 

Diego,- CA) and a human lymphoma blot (Invitrogen) were 

probed as described above either with a Br43x2/TAGI probe 
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(SEQ ID NO:21) or a BCMA probe (SEQ ID NO:24). A 1.5 kb 
transcript corresponding to TACT was found in non- 
Hodgkin's lymphoma and parotid tumor. A 1.2 kb transcript 
corresponding to BCMA was found in adenolymphoma , non- 
5 Hodgkins lymphoma, and parotid tumor. 

Total RNA from CD4 + , CD8+, CD19+ and mixed 
lymphocyte reaction cells (CellPro, Bothell, WA) was 
prepared using guanidine isothiocyanate (Chirgwin et al . , 
Biochemistry 18:52-94, 1979), followed by a CsCl 
centrifugation step. Poly(A)- RNA was isolated using 
oligo d(T) cellulose chromatography (Aviv and Leder, Proc^ 
Natl. Acad. Sci. USA . 69:1408-12, 1972). Northern blot 
analysis was -chen performed as zoj-Iov.s. 

About 2 ir-.'i cf each c£ -he poly A- RNAs was 
denatured in 2.2 M formaldehyde/phosphate buffer (50 mK 
NarHPO., 50 mM KaH:?0,, 50 mM KaOAc, 1 SCTA and 2.2 i^' 

f o r ma i ci e r: vc e and separated c y . ^- % ^^,c^^ t. ^ i . _ - 



10 



, r = -1 ^ ^ I ^ T-" "I ~\ - \; c; r. ^ 



y. \- S " e fTi S / L- : 



y D h c r •= s i s 



■orxaidehyoe/phospnate ouffer. The RNA was b.. 



2C cvernic.':t or.tc a r.ytran ^-^■-■=- ■. ^ --m i - cn . _ 

Keene, NH), and tne fxlter was UV crosslinkec (i,200 

mJoules: in a STRATALINKER^ UV cross linker (Stratagene 

Clonina Systems i and then baked at 80OC for i hour. _^ 
The blots were probed with either a r.-^.C. (bb^^ ^ ^.. 

25 NO: 21) or BCMA (SEQ ID NO: 2^.) probe. A 1.5 kb Dand 
representing TACI was detected only m CD 19 cells. A 1.- 
kb transcript representing BCMA was detected faintly in CD 
8', CD 19' and HLR cells. 

Additional Northern Blot analysis was carried 
30 out on blots made with poly (A) RNA from K-562 cells 
(erythroid, ATCC CCL 243), HUT-78 cells {T cell, ATCC TIB- 
161), Jurkat cells (T cell), D.AUDI (Burkitt's human 
lymphoma, Clontech, Palo Alto, CA) , RAJI (Burkitt's human 
lymphoma, Clontech) and HL60 (Monocyte) as described 
35 above. The blots were probed with either a TACI (SEQ ID 
NO:21) or BCMA (SEQ ID NO : 2 4 ) probe. A transcript of 1-5 
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kb cor responding to TACI was detecteci in Raji cells. A 
transcript of 1.2 kb corresponding to BCMA was detected in 
Daudi, Raji and Hut 78 cells. 

A PCR-based screen was used to identify tissues 
5 which expressed human or murine TACI and human BCMA. 
Human and Murine Rapid-Scan*^" Gene Expression Panels 
(OriGene Technologies, Inc., Rockville, MD) , were screened 
according tc manufacturer's instructions. Oligonucleotide 
primers ZC24200 {SEQ ID NO:27) and ZC24201 (SEQ ID NO;28) 

10 were designed to span an exon junction and produce a 212 
bp fragment corresponding to murine TACI. Expressic:-. wa.^ 
deze-zz-d xr. spleen, thym::s, lunc, ir-reast, heart, "vss's..-:, 
adrenal ::land, s"CT.ac:*. / sinalj .irres~ine, era-:., 
''.'a:y, r •:. a \ V a A an:: an:: enbyr: . Add:i:c:\a^ : 

if - ' ^ a :". a ■ : v.- a r e d a i a a ■: a ' ; : : r, a:\ y ^"issLas. 

^ 1 1 aona a 1 aou Ida arinarc 222 2^^ 'SH^C f 
ana 7.Z'.A'.2r SE;; 12- ]'2:22 war-: aaa.anac a-: anan a:-nn'. 
; l; r. a \. ; : r. a :\ ' : a- : a a a a 2:\ -'z z- : 'J a.e ra. a a r r a a p : :'. a . n :; v 
nua;an n:-n: r a s a i c v;a^ aaaa;aad : :". aalaen. ;.raL:-., 

2.2 i.aanr^ 2L':~v, aalon, lana, aa-:a'" in;iaaa:.na, ::a:aa^a, 
aaanaan, aeaaja, p^acariaa, sa_avan\ ;:land, adrenal a.^and, 
panareas, pras^iaae, peripheral bloaa lymphocyaes and bon- 
T^a r r ov; . 

CI : oonucieot ide primers ZC2'1271 (SEi II NI:jI 
2a and Z224272 {SEQ ID NO: 32) were designed to span an exon 
junction ana produce a 329 bp fragment cor respcndina tc 
haTTian BCMA. Expression was detected in brain, sclear^, 
aalon, lung, small intestine, stomach, ovary, taatas, 
aaiivary qiand, adrenal gland, prostate, peripheral h:lac:: 
3C 1 yr:.ph : ay tea , bone marrow and fetal liver. 

Oligonucleotide primers 2324^95 (SEQ II K0:3:, 
anc ZZ2A^96 iSEQ ID K0:3'1; were designed to span an exor. 
;]ur!Ctaon and produce a 4 35 bp fragment corresponding tc- 
murine BCMA. Expression was detected in liver. 
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Preparation of TACI-Ig and BCMA-Ig Fusion Vectors 
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Ig Gammal Fc4 Fragment Construction 

To prepare the TACI-Ig fusion protein, the Fc 
5 region of human IgGl (the hinge region and the CH2 and CH3 
domains) was modified so as to remove Fc receptor (FcgRI) 
and complement (Clq) binding functions. This modified 
version of human IgGl Fc was called Fc4 . 

The FC region was isolated from a human fetal 
10 liver library (Clontech) by PGR using oligo primers 
ZC10,134 (SEQ ID NO:43) and ZC10,135 (SEQ ID NO:44). PGR 
was used to introduce mutations within -he Fc region to 
reduce PcgRI binding. The FcgRI binding sice (Leu-Leu- 
giy-Gly was mutated to Ala-Giu -giy- Ala (amine acid 
15 residues 38-41 cf SEO ID NO : 4 5 ) according '-C liaun ez a.. 
( EMEC J . 13:3952-4001, 1994;, 'CO reduce ?cRl bindinc 
;Dur.can ez ai . , Nature 332:563-4, 1988} . Ol igonuc i eoz ide 
printers Z.C15,345 (SEQ ID NO : 4 c and ZC1£,34- (SEQ IE 
NO: 4- were used tc introduce the nutation. To a 50 ul 
20 final vclume was added 570 ng IgFc tenp-ate, - ui 10.--. Pi.--- 
reaction Buffer { Stratagene ) , 3 ul of 1.2E rrJVi dNTPs , 31 ul 
dH^O, 2 ul 20 mM ZC15,345 (SEQ ID NO : 4 6 ) and ZC15,347 (SEQ 
ID NO: 47) . An equal volume of mineral oil was added ana 
the reaction was heated tc 94 -C for i minute. Pfu 
25 polymerase (2.5 units, Stratagene) was added followed by 
25 cycles at 94°C for 30 seconds, 55-C for 30 seconds, 
72°C for 1 minute followed by a 7 minute extension at 
720C. The reaction products were electrophoresed and the 
band corresponding to the predicted size of -676 bp was 
30 detected. The band was excised. from the gel and recoverec 
using a QIAGEN QIAquickTM Gel Extraction Kit (Qiagen; 
according to the manufacturers instructions. 

PGR was also used to introduce a mutation or Ala 
to Sev (amino acid residue 134 of SEQ ID NO: 45) and Pro to 
35 Ser (amino acid residue 135 of SEQ ID NO:45) to reduce 
complement Glq binding and/or complement fixation (Duncan 
and Winter,- Nature 332:788, 1988) and the stop codon TAA. 
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Two, first round reactions were done using the FcyRI 
binding side-mutated IgFc sequence as a template. To a 50 
^il final volume was added 1 ^il FcyRI binding site mutated 
IgFc template, 5 |il lOX Rfu Reaction Buffer (Stratagene) , 
5 8 jjl 1.25 mM dNTPs , 31 |al dHp, 2 ^il 20 mM ZC15,517 (SEQ ID 
NO:48), a 5' primer beginning at nucleotide 26 of SEQ ID 
NO:45 and 2 |al 20 mM ZC15,530 (SEQ ID NO : 4 9 ) , a 3' primer 
beginning at the complement of nucleotide 405 of SEQ ID 
NO: 45. The second reaction contained 2 ul each of 20 mM 

10 stocks of oiigcnucleot ide primers ZC15,51S (SEQ ID NO:50;, 
a 5' primer beginning ac nuclec::ide 35S o:T SEQ 1- NO : 4 5 
and ZC15,347 ^SEQ ID NO : 4 ~ . a primer, cc in::rcdure zr-e 

a Ser -Mzamor. , 7.'::^^ 1 reszrLZzzc-r. size and szay 

codon . An enn?.! -/dune xmeral. zil v;as =dded an:; Lhe 

15 reactions were ii e a t e d z : 9 4 ^ C z o i" 1 rr. m u c e . P t: 

pclymerase iZ.z znizs , Szne-agene 

72°C. Tne reac::ion pzzzjczs wer^ 

2 0 bands corresponaing tic zh~ predi acea 

bp respeciivel y , v;ere deaeated. The oanas were excisec 
from the gel and exrracaea using a QIAGEN QIAquickTK Gel 
Extraction Kit (Qiagen; according zo che rrianuf acaurers 
instructions. A second round reaction was done zo join 

25 the above fraginents and add the 5' Bam HI resnricaion 
site. To a 50 ul final vclume was added 30 ul dK2G, 3 fil 
1.25 mM dNTPs, 5 ul lOX ?fu polymerase reaatiion buffer 
( Siiratagene ) and 1 * yil eaah of che cwo first: cv/o PGR 
products. An equal volume cf mineral oil v.-as added and 

30 the reaction was heacea zo 94^C for 1 minute. Pfn 
polymei'ase (2.5 units, Sararagene) was added followed by 5 
cycles at SA^C for 30 seconds, 55 ^G for 30 seconds, and 
72*^C for 2 minuses. The cemperature was again brought to 
94OG and 2 each of 20 mM stocks of ZG15,516 (SEQ ID 

35 NO:51), a 5' primer beginning at nucleotide 1 .of SEQ ID 
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NO:45, and 2C15,347 (SEQ ID NO:47) were added followed by 
25 cycles at: 94<>C for 30 seconds, 55^C for 30 seconds and 
72 for 2 minutes, and a final 7 minute extension at 
72 ^C. A portion of the reaction was visualized using gel 
5 electrophoresis. A 789 bp band corresponding the 

predicted size was detected. 

TACI-FC4 and BCMA-Fc4 Expression Vector Construction 

10 Expression plasmids containing TACI-Fc4 and 

BCMA-FC4 fusion proteins were constructed via homologous 
recombination in yeast. A fragment of TACI cDNA was 
isolated using PGR that included the polynucleotide 
sequence frorr. nucleotide 15 to nucleotide 475 of SEQ ID 

15 NC:5. The two primers used in the production cf the TACI 
fraQm.enr were: (1; a primer containing 40 bps of che 5" 
vecnor flanking sequence and 17 bps corresponding cc the 
ammo cermir.us of che TACI fragment (SEQ ID NO:52); (2;- 40 
bps of the ' end corresponding to the flanking Fc4 

2 0 sequence and 17 bp corresponding to the carbcxyl terminus 
cf the TACI fragment (SEQ ID NC:53;. To an lOG ul final 
volume was added 10 ng TACI template, 10 j-tl lOX Taq 
polymerase Reaction Buffer (Perkin Elmer), B ul 2.5 nM 
dNTPs, 73 ul dH,0, 2 ^1 each of 20 vaM stocks of 

25 oligonucleotide primers SEQ ID NO: 52 and SEQ ID NO: 53. and 
taq polymerase (2.5 units, Life Technology). An equal 
volume of mineral oil was added and the reaction was 
heated to 94^C for 2 minutes, followed by 25 cycles at 
94^0 for 30 seconds, 65 ^C for 30 seconds, 65 ^C for 30 

30 seconds, 72^C for 1 minute follov;ed by a 5 minute 
extension at 72 °C . 

A fragment of BCMA cDNA was isolated using PCR 
that includes the polynucleotide sequence from nucleotide 
35 219 to nucleotide 362 of SEQ ID NO : 7 . The two primers used 
in the production of the BCKtA fragment were an 
oligonucleotide primer containing 4 0 bps of the 5' vector 
flanking sequence and 17 bps corresponding to the amino 
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terminus of the BCMA fragment (SEQ ID NO: 54); and an 
oligonucleotide primer containing 40 bps of the 3- end 
corresponding to the flanking Fc4 sequence and 17 bps 
corresponding to the carboxyl terminus of the BCMA 
5 fragment (SEQ ID NO:55). To a 100 ^xl final volume was 
added 10 ng BCMA template, 10 ^l lOX Tag polymerase 
Reaction Buffer (Perkin Elmer), 8 ^xl 2.5 mM dNTPs, 78 ^1 
H3O, 2 Ml each of 20 mM stock solutions of oligonucleotide 
orimers SEQ ID NO: 54 and SEQ ID NO: 55. An equal volume 
10 of mineral oil was added and the reaction was heated to 
94 °C for 2 mxnu-es, followed by 25 cycles ac 94°C for 30 
seconds. 6 5 C tor seconcs, 72 re. ^- T,..n..c^ ^ 

The f::- a erne:-.-. con r, a i : . --ric -:--^-- -n^^..-.-.-^ 
1? r-'c4 fragment: was cor-S-crucc ed in a s-JT.iLar manner, one loi 
each of the TACl anc BCKJ- rusion ccs-i-c^^. - 

were iuostrea:r. arc downs treax- , an :. 1 igonucleonide primer 
containing 40 bps o:: une 5' TACI flanKing sequence ano 17 
2:- DOS corresponding zo cne amine -ernu.nus of ^he rc4 
fragment (SEQ IE No: 56); and an ol igonuoleoo ide primer 
containing 40 bcs cf the 3' end corresponding co one 
flanking vector sequence and 17 bps corresponding oc ohe 
carboxyl terminus of the Fc4 fragm.ent (SEQ ID NO:57;. . For 
25 BCMA, the upscream primer in the producoion of tne Fc4 
fragment, was an cligonucleotide primer concainmg 40 bps 
of the 5' BCM-a. flanking sequence and 17 bps corresponamg 
t:c -Che ammo terminus o.l rc^. r _ a j.i.e-. ^- v 

The downstream prixer for the Fc4 for the 3CM?\ ccns-iuc^ 
30 was the same as tna. described above for T.r-.CI-Fc4 .SEQ ID 
NO : 57 ) . 

To a 100 ul final volume was added 10 ng Fc4 
• template described above, 10. ul lOX Taq polymerase 
Reaction Buffer (Perkin Elmer) , 8 ^1 2.5 nM dNTPs, 78 ^1 
35 dH,0, 2 Ml each of 20 mM stocks of oligonucleotides SEQ ID 
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NO:56 and SEQ ID NO: 57 for TACI and oligonucleotides SEQ 
ID NO: 58 and SEQ ID NO: 57 for BCMA, and taq polymerase 
(2.5 units. Life Technology). An equal volume of mineral 
oil was added and the reaction was heated to 94 °C for 2 
5 minutes, then 25 cycles at 94^C for 30 seconds, 65<>C for 
30 seconds, 72<*C for 1 minute followed by a 5 minute 
extension at 72^C. 

Ten microliters of each of the 100 ^1 PGR 
reactions described above was run on a 0.8% LMP agarose 

10 gel (Seaplaque GTG) with 1 x TBE buffer for analysis. The 
remaining 90 ^1 of each PGR reaccion was precipitated with 
the addition of 5 ^1 1 NaCl and 250 ^1 of absolute 

erhancl - The plasmid pZMP6 was cut with Smal to linearize 
it a- the pclylinker. Flasrr.id pZMPc' was derived from the 

15 piasrr.ic pCZR199 (American Type Culture Collection, 
r^anassas, VA , ATCC?^ 98666) and is a ir.ann.mai ian expression 
vector containing an expression cassette having the CKV 
immediate early promoter, a consensus intron from the 
variable region of mouse imm.unoglocul in heav\- chain locus, 

20 m.ultiple restriction sites for insertion or cocmg 
sequences, a stop codon and a numan growth hormone 
term.inator. The piasm^id also has an E. coli origin or 
replication, a mammalian selectable marker expression unit 
having an SV4 0 promoter, enhancer and origin or 

25 replication, a DHFR gene and the SV4 C terminator. The 
vector pZFiPG was constructed from pCZR199 by replacement 
of the metallothionein promoter with the CMV immediate 
early promoter, and the Kozac sequences at the 5' end of 
the open reading frame . 

30 One hundred microliters of competent yeast cells 

(S. cerex^isiae) were combined v.^ith 10 ul containing 
approximately 1 iig each of either the TACI or the BC^4A 
extracellular domain and the Fc4 PCP: fragments appropriate 
for recombination with each, and ICO ng of Smal digested 

35 pZMP6 vector and transferred to a 0 . 2 cm elect roporat ion 
cuvette. The yeast/DNA mixtures were electropul sed at 
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0.75 kV {5 kV/cm) , oo ohms, 25 . To each cuvette was 
added 600 ^il of 1 . 2 M sorbitol and the yeast were plated 
in two 300 ^il aliquots onto to URA-D plates and incubated 
at 30 oc. 

5 After about 48 hours, the Ura+ yeast 

transformants from a single plate were resuspended in 1 ml 
Hp and spun briefly to pellet the yeast cells. The cell 
pellet was resuspended in 1 ml of lysis buffer (2% Trinon 
X-100, 1% SDS, 100 mM NaCl , 10 mM Tris, pH 3.0, 1 mM 

10 EDTA) . Five hundred microliters of the lysis mixture was 
added cc an Eppendorf cube containing 3G0 ul acid washed 
glass beads and 200 ^1 phenol - ch lorof crn; , vorcexed for 1 
riinuv:-3 ^nzervals i:v.'0 or cnree zxmeiS, iciiowe^ a i 

ninui.- sr:i:-- : r. a -Ippendorf cencrifug- a? ■x.a.y-?:.■^v^ sp-e:: . 

i Thre^: nundred n;i c rol i c er s of rih-^ aqu<:::-us pnas=T- was 
transferred fresn cuoe , and che DNA pr- cipi Placed v;i".h 

•tO:* ^: eihan::.: 'EeOH;, followed cenc r r uga u : c n icr 

niinu::ei= av ^ - :i . Tne DNA peiie:: v;as resusnendec in IOC .... - 
H-G . 

20 Transformation ci e lecn roc ompecen i . cc-i ce-..is 

iDHlGL, GibcoBRL; was done witn 0.5-2 rr.i. yeast i)l\J-- pren 
and 40 ul of DHIOB cells. Tne cells were elect rcpul sed ac 
2.0 kV , 25 nr and 400 ohms. Following e i ec i ropora 1 1 on , 1 
ml SOC (2% Bacco"- Tryptone (Difco, Detroit, MI), 0.5% 
25 yeast extract (Difco) . 10 mM NaCl , 2.5 mM KCl , 10 mM 
MgC12, 10 mM MgS04 , 20 mM glucose) was plated in 250 ui 
aliquots on four LB AMP plates (LB brotn (Lennox), 1.3% 
Bactc-"' Agar (Lifco) , 100 mg/L Ampicillin; . 

Individual clones harboring the ccrrect 
30 expression construct for TACI-Fc4 or BCMt/^.-Fc4 were 
identified by restriction digest to verify the presence of 
Che insert and to confirm chat the various DNA sequences 
have been lomed correctly to one another. The inserc of 
positive clones were subjected to sequence analysis . 
35 Larger scale' plasmid DNA is isolated using the Qiagen Maxi 
kic (Qiagen) according to manufacturer ' s instruction 
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F.xam ple 7 

Mammalian F .^r.v^-«sion of TArT-Fc4 and BCMA-FC4 
5 BHK 570 cells (ATCC NO: CRL-10314) were plated 

in 10 cm tissue culture dishes and allowed to grow to 
approximately 50 to 70% confluency overnight at 37'>C , 5% 
C02, in DMEM/FBS media (DMEM, Gibco/BRL High Glucose, 
(Gibco BRL, Gaithersburg, MD) , 5% fetal bovine serum 
10 (Hyclone, Logan, UT) , 1 mM L-glutamine (JRH Biosciences, 
Lenexa, KS) , 1 mM sodium pyruvate (Gibco BRL)). The cells 
were chen transfected with either the plasmid TACI- 
Fc4/pZMP6 or BC^4A-Fc4 /pZMP6 , using Lipof ectamine^" {Gibco 
BRL) , in serum free (SF) media formulation {DMEM, 10 mg/ml 
IE. crar:sf errin, E mg/ml insulin, 2 mg/:ril fetuin, 1% L- 
Slu-.an-:xne and 1% sodium pyruvace:>. TACI - Fc4 /?ZMP6 or BCM.z^-- 
rc4/pZMPe- was diluted inco 15 ml tubes to a total fina^ 
volume of 640 ul with SF media. 35 ul of Lipof ectamme^-' 
(Giber ERL-: was mixed v.^ith 605 fil c--l SF medium. The 
2C Lipofectamme'"-- mix was added to the DNA mix and allowed 
to incubate approximately 3C minutes at room temperature. 
Five milliliters of SF media was added to the 
DNA:Lipofectamane-- mixture. The cells were rinsed once 
with 5 ml of SF media, aspirated, and the 
2E DNAiLiDofectamme^^-' mixture is added. The cells were 
incubated at for five hours, then 6.4 ml of DMEM/10% 

FBS, 1% PSN media was added to each plate. The plates 
were incubated at 3 7°C overnight and the 

DNA:Lipofectamine™ mixture was replaced with fresh 5% 
3C FBS/DI^EM media the next day. On day 5 post - transfect ion , 
the cells were split into T-162 flask in selection medium 
(DMEM/ 5% FES, 1% L-GLU, 1% NaPyr) . Approximately 10 days 
post-transfection, two 150 mm culture dishes or 
methotrexate resistant colonies from each transfection 
35 were trypsinized and the cells are pooled and plated into 
a T-162 flas)c and transferred to large scale culture. 

Example 9 
Transgenic Expression of Ztnf^ 
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Transgenic animals expressing ZT:nf4 genes were 
made using adult, fertile males (B6C3fl), prepubescent 
fertile females (B6C3fl), vasectomized males (B6D2fl), and 
adult fertile females (B6D2fl) (all from Taconic Farms, 
5 Germantown, NY) . The prepubescent fertile females were 
superovulated using Pregnant Mare's Serum gonadotrophin 
(Sigma, St. Louis, MO) and human Chorionic Gonadotropin 
(hCG (Sigma)). The superovulated "females were 

subsequently mated with adul-, fertile males, and 
10 copulation wa- confirmed by the p-Bse:ycs of vaginal plugs. 

Fer-:ilized eacs were crllectec under a sv; rg i 1 
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The 85:- bp oper. readir::. frarie encoam:: iuj. 
length .human TACI ligand Elys (S£'.. ID NO: 25) was amplified 
by PGR so as to introduce an optimized initiation codon 
and flanking 5' Pmel and 3' -AscI sites using the 
oligonucieocide primers of SEQ ID NO: 36 and SEQ ID NO:3'7. 
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This Pmel/Ascl fragment was subcloned into pKF024, a B 
and/or T cell-restricted transgenic vector containing the 
Ig Em enhancer (690bp Notl/Xhal from pEmSR; (Bodrug et al . , 
EMBO J . 13:2124-30, 1994), the Ig promoter (536 bp 

5 HincII/XhoI fragment from pJHlX(-); Hu et al . , — Ex£^ 
Med. 172:1681-90, 1993), the SV40 16S intron (171 bp 
A^hol/Hindlll fragment from pEmSR) , a Pmel/Ascl polylinker, 
and the human growth hormone gene polyadeny la tion signal 
(627 bp 5/TjaI/EcoRI fragment; Seeburg, DNA 1^:239-49, 1982). 
10 The transgene insert was separated from plasmid backbone 
by A/otI cigesiion and agarose gel purification, and 
ferrilized ova from -atmgs of B6C3FlTac r.xce descrioec 
above were r.icr cm:- ez" ed and implanced into c s eudopreg :-:a r: - 
feiTiaies e s ser. r i i 1 1 \- as oreviously described .'Ma^ik et a_., 
15 Hclec. Cell. Sicl . ]^:23^9-5S, 1995) 

The r e r i ]:• i e r " s e r e r e t u r ]i e d •: : cages i r- p a i r 5- , 
ar:0 allov^ee 19-1: days ges-azicn. Af-er oir"r. ciays 
o-suoar- urr. v;as allowe:^ before sexrnc a^d iveanrng, an:: a 
c:t: bio::sv used for genotypinq; was snippea c-rr tne 
20 -ail with ciiea:-- scissors. 

Genomic DHA was prepared fror= the tan snips 
using a corrme r c i a 1 1 y available kit (DNeasy 9c Tissue Kit; 
Qiagen, Valenria, CA) following the manufacturer's 
instructions. Genomic DNA was analyzed by PCR using 

25 orimers designed to the human growth hormone 'hGH) d' JTR 
portion of the transgenic vector. Primers ZC17251 ;3EC 
MO: 35) and ZC17252 ;5£Q ID NO: 39) amplify a 3 53 -ba se -pa i r 
fragment of hGH . The use of a region unique to the human 
sequence (identified from an alignment of the hum^an ano 
30 mouse growth htrmone 3' UTR DNA sequences) ensured that 
tne PCR reacticn did not amplify the mouse sequence. In 
addition, primers ZC17156 (SEQ ID NO:40) and ZC17157 {3EQ 
ID N0:41), which hybridize to vector sequences and amplify 
the cDNA insert, may be used .along with the hGH primers. 
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In these experiments, DNA from animals positive for the 
transgene generated two bands, a 358-base-pair band 
corresponding to the hGH 3* UTR fragment and a band of 
variable size corresponding to the cDNA insert. 
5 Once animals were confirmed to be transgenic 

(TG) , they are back-crossed into an inbred strain by 
placing a TG female with a wild-type male, or a TG male 
wiT:h one or two wild-type female (s) . As pups were born 
and weaned, the sexes were separated, and their tails 

10 sr.ipped for genotyping. 

Tc check for expression of 5 z. i' ar. sger.-- ir. a live 
ar.irial, ^ s-..rviva.: Liooffv i5 ijerrcrmed. Ar:i_y:::.5 :--f zhe 
va? e ;-:p r e 5 r - lev~j : :' " i r. s ..: e :*: e j - r. 

r y.': s : „ i: " : : : . h • r v : z : z . i ^ 5 . z " r r ^ . - 7 : n • L J - :.•! . -.•>:. 

1^ A.- 7 :-:"i5:; ~ P^l. E' : : ^ _ e:T.:-i , Inc., ' : j: t ^ : Ci"cy, 

r.^ : :■: z r. :: i. :'i ^- i\ r z v r z-- y ' : z:\f z zuzz } :^r. z . 

l' z i z z-z f: r z. z :. a Z: z y r 1 r y 

2C 'yzz:'\a^: rn.i z:ezz z^z.a ] \- zz: z az ■/zzzz,..z zzez, Vzz 

z i : cy~or:e-::_c (UACS; a:ia:'/srs of ^ ymp hc-i d 5 sues, bon€ 
- rr:arrcv; {3K z-ils were isolaLeci fror femurs az:Z oicias cy 
careful ::i e ruptron m phospna re-bu f f ereci saii^ie (PES- 
usrnc a mc-rT.ar and pestie. Cells v-ere resuspended, 

25 depleoed of bone fraqmen-iis by passive sedimeor a r icr: , and 
pelletec at 1000 x c. Spl enocv'tes , thyiTiocyues , or lympn 
ncde cells v.-ere oocarned by crushing onracr Lissues 
berv/eer: odass sl'rdes, then r e su s per: d : ng and pe"llering ehe 
cells as fcr 5M . Cells were resuspended zz "ACS wasn 

3C buffer {FhZS WPi (Hank's balanced salt soluo:on, I- 

ll-iM Hepes, pH 7.4) an a concent r a r 1 on of 20 x If- cells/rr;: 
prior rc sraming. To stain, : x 10' cells were 

transferred to 5 ml tubes and washed with 1 ml of FAGS WB, 
then pelletec at 1000 x g. Cells were then incubated on 

35 ice for 20 rr.inutes in the presence of saturating amounts 
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Of the appropriate FITC-, PE- and/or Tricolor (TC) - 
conjugated mAbs in a total volume of 100 ml in FACS WB . 
Cells were washed with 1.5 ml of WB, pelleted, then 
resuspended in 4 00 ml WB and analyzed on a FACSCalibur 
5 flow cytometer using CellQuest software (Becton Dickinson, 
Mountain View, CA) . Detectors for forward (FSC) and side 
(SSC) light scatter were set on a linear scale, whereas 
logarithmic detectors were used for all three fluorescence 
channels <FL-1, FL-2, and FL-3) . 

10 Compensation for spectral overlap between FL 

channels was performed for each experiment using single 
color stained cell populations . All ceils were collected 
ur.c5ced zo dis.-: and data \vere anaivzec. using Ce_^Juest 
sof-v-are. P.BC and deac cells were sxcluae:; oy 

15 ele rcronicel 1 gating data on the b£s:.s or r Sv, ■. = - ^is-^ 
D r o f i 1 e s . 

An tt bodies ^ 

Fluorescein i s C' t r; i o c y a n a t e , - i ^ ; - c c . . j - = -c: . 

anti-CDS monoclonal antibcoy {r:iJ\o) -clone dj-o. ano 
20 phycoerthyrin { ?E) -con jugated anti-CD4 icloneRM4-5. , anti- 
CD5 (clone 53-7.3), anti-CDl^ (clone 1D3), and anti- 
syndecan (clone 281-2) mAbs were purchased from PharKmgen 
(San Diego, , . Tricolor (TC ) -con j uqated anti-CD4 oK.' B220 
mAb (clone RA3-6B2) was purchased from Caltag. 
25 Transgenic mice over expressing ztnf4 in tine 

lymphoid compartment develop increased numbers or 
peripheral B cells, increased plasma cells and elevated 
levels of serum immunoglobulin. These transgenic animals 
have an increased number of B200+ cells in the spleen, 
30 lymph nodes and thymus. The increased number of splenic B 
cells includes both conventional B-2 cells, ana the 
normally rare population of B-1 cells. In general, B-1 
cells are largely confined to the peritoneal and other 
body cavities, produce low affinity sel f - react ive 
35 antibodies, and have often been associated with the 
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development of autoimmune diseases such as systemic lupus 

erythematosus SLE . 

Older transgenic animals produce autoantibodies, 
develop proteinurea and sclerotic glomeruli, 

characteristics of systemic lupus erythematosus. 

Figure 5A shows single cell suspensions of 

spleen (top panel), mesenteric lymph node (middle panel), 
end bone marrow (lower panel) prepared as described below, 
s-ained wirh anti-B220-TC and analyzed by flow cytometry. 
Tn- numoer of B220- cells in each tissue was calculated by 
nul-iplyinc the percent 3220- cells by the tctai number of 

^trypa:-. olue e::c:u::ir.c ce_:.? cou:-.vec ::. a 
;•.^v:::; r-.-i r::-c ter . ~^=ch re;, sent r : : ^ r.o aut : 

■ . r. r- o : . : 'I-:, .w.;--- r^-'^ ■ - ■ : - ^ v <. rr:u: t - • 

• - v :;v; , r.::i.:;le ; -'W; , -.v.-:. ;. v~\; ■ 

ov.rcr. row v-ro scai.nec v.-^cn rAbs t: tr-- n^:. - - cu e s 



^c; ZVA ar,:i ZZ : , the:". ^-n^^ly:-:! by flow 

rytor-cry. Jara showr. were v = ^sci to exclude oeac cells 
a r.d F.BCs . 

Figure 5C snows total Ig3, Ici-;, anc icE levels 
ir. serum from ".tnf4 transgenic mice ranging in age from 6 

1 r 21 w e e k 3 old. 

Figure snows che amyloid deposition and 

thickened .mesangiurt: of the glomeruli identified m H& 
-ained k:dney sections from ttnf4 transcenio r- oe 
compared to norrr-ai glomeruli frorr. control littermates. 

Figure bZ shows an increase in effector T ceils 
m ztnf^ transgenic .mice, similar to that reported by 
Hackay et al. ( J. Exp. f-ied . 1597-1710, 1999). - 

Soluble TACI (BR43>:2) or BCMA-Ig fusions are 
injected (IP, IM or IV) into ztnf4 over expressing 
transgenic animals. Flow cytometric (FACS-) analysis of 
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lymphoid tissues will be used to identify any change in 
the number of B220+ B cells in the spleen, lymph nodes and 
thymus . 

Example 10 

5 Direct Binding ELISA 

A direct binding ELISA was developed to 
characterize the ability of either soluble TACI-Ig or 
soluble BCMA-Ig to bind and inhibit the biological 
10 activity of ztnfr4 in vitro. 

A 96 well plate was coated with 1 ug/ml Goat- 
anti-Human ig (Jackson Labs, Bar Harbor, MA) in ELISA A 
buffer (O.i K Na^HCO, , pH 3 . , 0.02% NaN..> and incubated 
overnight at 4^3. TACI , BCR^-.. and an unrelated TNF receptor 
15 such as 2::nrrl.- \^E-^ iD N-„ : - cxz. v^oh^.^j. 

zero and co-incuoared wicn O.E, or G.l ug/ml 

oicci-ylaced z-nf4 or ovalbu-ir as a negacive conoril. anc 
incubated 1 hour at: roon", cerr.perarure . 
20 The co-mcubaced receptor - bi oc inyl aced ligand 

mix-ure was then added to che goat - anti - huT.an Ig coaceo 9b 
well plates. The planes were -nen washed (ELISA C, 500 ul 
Tween 20 (Sigma Chemrcal Co., St. Lours, Mo.), 200 .vg NaN, 
PBS no a final volume of 1 liter) and blocked with 
25 Superblock (Pierce, Rockford, XL). The plates were then 
incubated at 37''C for 2 hours. 

The plates are on— again washed with -LISA C 
followed by the addition c-f 100 ^I'well of neutr-avidin- 
H?- at 1:10,000 in ELISA E 5 or IC ^g BSA (Sigma: for 1% 
30 or 2% BSA, respec". i vely , 25.: ul Tween 20 (Sigma), 100 mg 
NaN.., phosphate-buffered saline pH 7.2 (PBS, Sigma; to a 
final volume of 500 ml. Alternatively, rhe buffer may be 
made up as 1% or 2% BSA in ELISA C Buffer) . The plates 
are then developed with OPD for 10 minutes az room 
35 temperature and read at 492. 

Exam.ole 11 ' 



•-SDOCiD <WO a040716A2 " > 



wo 00/407 16 . ' PCT/USOO/00396 

108 

Biological Activity Assay 

A biological activity assay was developed to 
measure soluble TACI-FC inhibition of human B cell the 
5 stimulation by . soluble ztnf4. B cells were isolated from 
peripheral blood mononuclear cells (PBMNC) using CD19 
magnetic beads and the VarioMacs magnetic separation 
system (Miltenyi Biotec Auburn, CA) according to the 
manufacturer's instructions. Purified B -cells were mixed 
10 with soluble ztnf4 (25 ng/ml"= and recombinant human Ih-A 
(IC nq/ml ?ha rrr.i ngen ; and were plated ^in triplicate^ or: 
tc round c-CT-tor:. well plates ev ' :•; 11' rells per v;ei:. 

5 'lACl-PC wf^r i r trr r u :j ^ :r ! \ 

- : r::: : „!. .7 r r v;.;l rr.. 1 --rrr'. 

1': 1 .:. ; li - : :-.'y:\ ^- - :r r :. : 

v;{.-_^. Pf .--r.:':. yi-'j::-:- rp:-;-.' \-: ~ r ; r. r u : r ^ . : 

■ _ -: : .0. . \-; e r ■ : , f: :. - ~ : ;;■ : r. : :■ :: r : _ : ' 

i ::r 'r"^ior :--t:r:^e^: usi t:.-r i- r r 1 r:i;:-;e: . : ::• 

2 '^ "TP^ 1 * - 1 :: - . _ J 1 ^ e : ~; c e t ^ :. : : r. r. ii ^ ^ -. ■ - " . -ir r:: :r : ^ t \ : : - l _ v 

tthfl Lt- ^ti:r.ulete 1 cell r ■: - r e r e 1 1 or. d 

::cse-depe:r -enr nanr:er. P } ' - f : I metier e:-:ces^ ^PPl-::: 
toirtleteiy i::::!:::. t5 tte p r ol i i e r 1 1 ■: :\ r-r hurra r h celL^ r 
t soluole 2tnf^ ir: the ::reser::te of lL-4. 



: e s c- o n s e 



llxaiTtox e 1 _ 
ORIGIN Pesep 

l.eve.:e cf rtr!f4 in i r. r vl du 5 - s wttn e ciseas-£ 
ecr.rii J or. eurh ee SLl , rheurte\r:^ ertrirttr^ rer e :-: aiTi;. . c ■ 

31 re_at:^ve tr r^orrr-:.. 1 ir ri i v r gl: a 1 e v.e::e :ie t e rrr.:. ec usirp: an:: 
eleet rccnexi 2 unr.: r:eseer.::e assay. ;^ sta::aard curve preparer: 
fro- soluble, hurr.an ztnf^ at 1( r.;:'ii.l, 1 ng/:rl, O.i nc/iit.:, 
O.C: ng/n-.l and 0 ng/ml v;a5 prepared in ORIGIN buffer 
ilqen, Ga 1 1 ne r sou r g , MD). Serun'. samples were diluted in 

35 ORIGIN buffer. The standards and samples v^'ere rncubated 
ai room temperature for 2 hours v;ith biotinylated rabbit' 
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anti-human ztnf4-NF BV antibody diluted to 1 fxg/ml in 
Origin Assay Buffer (IGEN) and ruthenylated rabbit anti- 
human ztnf4-NF BV polyclonal antibody diluted to 1 ^g/ml 
in Origin Assay Buffer (IGEN) . Following the incubation 
5 the samples were vortexed and 0.4 mg/ml streptavidin 
Dynabeads (Dynal, Oslo, Norway) were added to each of the 
standards and samples at 50 ^il/tube and incubated for 30 
minutes at room temperature. Samples were then vortexed 
and samples were read on an Origin Analyzer (Igen) 

10 according to manuf acr urer ' s instructions. The Origin 

assav is based on elecr rochemiluminescence and produces a 
readout in ECL-what is this, how does it v;ork end v/na- 
cioe? t-his celJ yc;: . 

An elevated level of zzhzA was detec^:ec m z:\e seru:T. 

IE samples from both NZ3WF1/J, and MRL/Mp j - Ta s'^' mice wnich 
have c rocressed z :■■ a c '/a need stiaces c :: c j ome r u ionepn i _ _ c 
a T: d a u t c- i rran une disease. 

Example 



Soluble TACl-Ic m a SpQr::anecus Mocel cr ::;L:l 
20 NZBW mice become symptomatic for spontaneous -^t. 

at approximately 7 - r months of age. TACi-rc was 

administered to NZBV^ mice to monitor its suppressive 
effect on B cells over the 5 week period when, on average, 
3-cell autoantibody production is thought to be at nigh 
25 levels in NZBW mice. 

One hundred, 8-week old female (NZB x NZW)F: nice 
•Jackson Labs) were divided into 6 groups of It mice. 
?ricr to treatment the mice were monitored once a montn 
for urine proteir. and blood was drawn for C3C and serum 
30 banking. Serum will be screened for the presence oi 
autoantibodies. Because proteinuria is the hallmark sign 
of glomerulonephritis, urine protein levels were monitored 
by dipstick at regular intervals over the course of the 
study. Prior to treatment the animals were weighed. 

35 Dosing was started when mice were approximately ^ months 
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of age. The mice received intraperitoneal injections of 
vehicle only (PBS) or human IgG-FC (control protein) or 
TACI-FC4 (test protein) three times a week for 5 weeks. 



Group (5 mice each) 


Treatment 


Dose 


1 


untreated control 




2 


vehicle only 






human IgG-FC 


20 |ig 




human IgG-FC 


100 \iq 




human TAC i - FC4 


2 0 ug 




numar. 7 AC: -FT-i 


100 ua 



J oo d vv a r- z z 1. 1. e c '„ e c r ■;- a \i r i n c d o s i .:: z-. : ■ _ . 

bs collecced ac leas': -iwicr.- ic 1 lov^i dosir.c:. '.rir;:- 

dicsr.:.ck values Icr i: .•ro-j.eir.uii-'^ ana body weigbr.s v.-er-r. T.ade 
everv Lv/c weeks ai::.ey d-sirv ;:egins . Bloo::, ■.;rir.e 

2.: dlcsii.SK \-alue ana bad\' v;e:-g:n-_ v.ere cclle::t:aa £ me •. line 
af euchanasia. Weigr.V- cf spleer. , unymus, liver v.iur. pa^. 
cladder, lefl: kidney and cram \vere aaken . The srleen ana 
ahyrp.us were divided fcr . FAC5 analysis and hlscclogy. 
Submandibular salivary glands, niesenteric lymph noae 

15 chain, liver lobe v;icn gall bladder, cecum and larce 
intestine, stomach, small intestine, pancreas, righc 
kidney, adrenal gland, tongue with trachea and esophagus, 
heart and lungs will also be collected for histology. 

Figure o shows an elevated level of z::nf4 m 

2: serur; from KZBVJFl and r-IP.L/ ipr Ipr mice tnat ccrreJaces 
wich Lhe developmeni of SIF . Figure 6A upper panel snows 
■ the correlation cf ztnf4 serum levels with age, 66 KZEWr _ 
mice ranging from iC to 4 0 weeks old and 10 wee.-: and 30 
week old NZB/E control mice. The middle panel snows the 

25 correlation with proteinuria at three ranges, trace to 20 
mg/dl (T-30), 100-300 ng/dl and 2000 mg/dl in NZBWFl mice 
compared to control NZB/E mice. The lower panel shows 
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ztnf4 levels with various titers of anti-ds DNA antibody 
in NZBWFl mice compared to control NZB/B mice. 

Figure 6B shows the same correlations made on 23 
MRL/lpr/lpr mice ranging from 18-24 weeks old and 10 
control 11 week old MRL/MpJ mice. 

Figure 7 shows urinalysis results. Mice were 
considered to have proteinuria if the dipstick reading was 
>100 mg/dl. (A) PBS, (B) human IgG FC, 100 mg , (C) human 
IgG FC, 20 mg, (D) human TACI-IgG, 100 mg, and (E) human 
TACI-IgG, 20 mg. Mice treated with the soluble TACI-IgG 
fusion showed a reduction in proteinuria. 

Analysis of peripheral blood from -reaced 
animals revealed thac white blood cell and lymphocyte 
ccunrs were reduced m TACI-FC treaced nice 20 and 100 
15 mg when coir^pared to FC (20 and ICO mg; and PBS creaced 
nice, 2 weeks afcer the scart cf - reatmeni . FAC analysis 
;lvnphocyr.e gate) ci peripheral blood drav;r six weexs 
afier rreatmen'i began (two weeks afcer lasz zreazmenz v;as 
adrr-.iniscered; and snowed a dranacic decrease m percentage 
2: cf B cells present in the samples. B cei_ levels w-r- 
scill in decline at five weeks afcer last creacnenc was 
adniniscered , but not as dramacic. Table 9 provides cne 
average ;and standard deviation) for che mice m eacn 
treatment group (Table 9) . The decline in the percent 01 
25 B cells in peripheral blood was also observed two weeks 
into treatment . 



Table 





ea tment 








Week 


2 








Wee 












% B 


ce 


lis 




0 - 


^ ce 


lis 




0, — 




lis 








26 . 


05 


(6 . 


52) 


67 . 


05 


(6 . 


80 ) 


2 0 . 


E 3 




14 ) 




0 mg FC 


23 . 


34 


(5. 


77) 


68 . 


23 


(7 . 


30) 


25 . 


04 


(8 . 


0 7 ) 


2 0 


mg FC 


24 . 


09 


(6 . 


26) 


65 . 


, 27 


{7 . 


18) 


IS . 


96 


(6 . 


42) 


10 


0 mg TACI-FC 


11 . 


07 


(5. 


03) 


79 , 


. 06 


(6 . 


71) 


14 , 


79 


(4 . 


76) 


20 


mg TACI-FC 


16 . 


37 


(7 . 


27) 


69 . 


. 72 


(8 . 


90; 


19 - 


14 


(5 . 


27) 



3 0 Example 14 

Soluble TACI-Iq in normal mice 
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TACI-FC was administered to Blab/C mice to 
monitor its effect on normal mice. Sixty, 8-week old 
female Balb/C mice (HSD) were divided into 12 groups of 5 
mice. Prior to treatment the mice were weighed and blood 
5 was drawn for CBC and serum banking. Groups 1-9 received 
intraperitoneal injections (IP) of vehicle only (PBS) or 
human IgG-FC (control protein) or TACI-FC4 (test protein) 
daily for 12 days and were sacrificed on day 14. Groups 
10 and 11 received IP injections three times per week for 
10 two weeks and were sacrificed on day 14. 



Group 


• 5 m i c 


e each) 


Treacmer.r 


i 




human TAC:-rC4 




2C0 mc: 1 




h u nia n TA 1 1 - F C 4 




1 Z 0 mc 




huT:ar: TAT, - TC-; 


I 1 LIG 


I ., . .. 


human TA"I -FC4 


~ Ll C 


t 


huTTtan VZ\ 




1 : lug 




human VZ-- 




1 r. Z m. c: 


7 


human FC-l 




1 \: mc 


6 


human FC4 




5 m.g ! 




vehicle only 




as used ; 


10 


human TACI-FC4 


IOC mc 


11 


human FC4 


1 0 0 mc 


12 

I 


untreated cont rol 






Bi 


ood was 


collected on days 


/ 


and 12 . Blood and 


body 


v.'e igh:: 


were collected ai r. he 


time of euchanasia . 


We i qh 


r of 


s p 1 e e r. , 


c h y m us, a r- d b r a i i 


v.'ere caken . The 


splee 


r: ar.d 


c h ymu s 


were d i v idee f or 




analysis and 



histology. Skin, spleen, mesenceric LN chain, 

submandibular salivary glands, ovary, uterus, cervix, 
bladder, mesenteric • lym^ph node chain, liver lobe wicn gall 
20 bladde-r, cecum. and large intestine, stomach, small 
intestine, pancreas, righL kidney, adrenal gland, congue 
with trachea and esophagus, heart, thymus, thigh muscle. 
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left and right femur, brain will also be collected for 
histology. 

As described above in Example 13, a significant 

reduction in percent B cells was seen on days 7 (by CBC) 

5 and 12 (using FACS) in peripheral blood cells taken from 

all TACI-FC4 treated samples compared to those treated 

with FC4 or PBS alone and analyzed by CBC or FACS. 

Additionally, there was nearly a 50% decrease in B cells 

in the spleens taken from animals treated with TACI-FC4 as 

10 compared to those from FC4 treated mice day 14. 

Example 15 
• Anti-dsDNA ELISA 
Autoimm.unity is characterized by high levels of anri- 

double snranded DNA antibodies. To measure the levels 
15 anci-dsDNA antibodies in boch the over expressing 2zni4 
transgenic mice and the NZBW mice an ELISA assay v;as 
developed- A 96 well microticer place (Nunc) was coatee 
wirh poly-L-lysrne (Sigma) (20 ul/ml in 0.1 M Tris buffer 
pH 7.2} az 7 5 ul/'wei: and rncubacec overnight ac room 
20 temperature. The plates were then v.^ashed in dH^C and 
coated with pcly dAdT (Sigma) (20 ul/nl m 0.1 M Tris 
buffer pH 7.:-; at 75 jal/well and incubated at roonr. 
temperature for 60 rninutes . The plates were then washed 
with dH,,0 and blocked with 2%BSA (Sigma) in Tris Buffer for 
25 30 minutes at room temperature followed by a final wash m 
dH,0 . 

Serum samples were taken from the ztnf4 
transgenic mice described in Example 10 and the NZBW mice 
described m Example 11. The serum samples were diluted 
30 1:50 in 1% BSA/2% BGG (Calbiochem) in Tris Buffer. The 
diluted samples were then titrated into the coated piate 
at 1:50, 1:100, 1:200, 1:400, 1:800, 1:1600, 1:3200 and 
1:6400 (50 |al/well) and incubated for 90 minutes at room 
temperature . 

35 Plates were then washed in dH.O and goat anti- 

mouse IgG-Fc-HRP (Cappel) diluted to 1:1000 in 1% BSA/2% 
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BGG was added at 50nl/well. The plates were incubated for 
60 minutes at room temperature. The plates were washed 5X 
in dH^O and developed with OPD, 1 tablet /lO ml Novo D and 
plated at 100 ^il/well. The developer was stopped with IN 
5 H^SO,, 100 ^1/well, and the OD read at 492 nm . 

Figure 8 shows the anti-ds DNA levels in two 
ztnf4 transgenic mice (23 week old) , two ncn- transgenic 
litter mates compared with the levels detected in serum 
from NZBWFi !32 week old) and MRL/lpr/ipr. (19 week old) 
1 C mice. 

Example 16 

Scl-jcle TACI-Ic in a Spontaneous Model zz ELz.- 



i'^cei\'~ ver.irl-s- cnl\" an:: one c::::'jc v;i^i i^c-z;- .- 
~^eatrr•enr- Prevention cnerapN' v;i Deger. c:': oa ^ 

mcerveneiir. eneraoy v;ill begin on z:ay , r a^ onse^ z 
ci^nical signs- 'dz.qns of disease, wejLgnT loss, an 

•oaralvsis n-^anifest m approximately 10-1^ cays, an:: _as 
f^)!' aboj^ 1 v,'eek. Animals are asses sec. dai-i_. 

c o 1 ]. e c ~ r n c b :; d v; e i- g hi c s and a s s i g r. r. o a c i i n i c a s c _ i - 

corresconc 'zzr the e:*:LenL of their syxptonr.s . 

signs er EAE appear wirhin 10-1^ days of: inirulata r r. ^ r. 
persis" isr a pp rex ima u e 1 y 1 week. A:, rhe end c: 
all anirr.ais are euthanized by gas overoose, c^-- 
necrocsiec. The brain and spinal column are collecce:: „: 
nisnology or frozen 'for mRNA .analysis. Body weigh:: an 
clinical score data is plotted by individual- and by group 
ClinJ.ca]. Score 
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10 



15 



40 



can 



leas 



_ c: c: : . 



0 Normal 

0 5 Weak, tail tone may be reduced but not absent 
l" Limp tail (cannot lift tail when mouse is 

picked up at base of tail) 

2 Limp tail, weak legs (cannot lift tail, 

stay upright on hind legs but legs are 

shaky) ^ ^ ^ 

3 Paresis (cannot sit with legs under body, 
walk in a paddling motion with legs 

behind) 

4 Paralysis (cannot move back legs, drags 

when trying to walk) 

5 Quadriplegia (paralysis in fronz legs or 
walking in a circular pattern, rr.ay have 

head z Liz) 

.z ' '-'.cribund (comple"ely para^yzec, cannot 

:oo:: or v:azer, sacririce arxna.: 
Example 1" 

::-FC and the CIA n-.odel for Rheumatcid Artr.ri.tis 



are crvidec int:: croups tf 5 niice/croup anc an ^rv^;:: l w . 
subcutaneous ir-eccions of 50-lCOul oi j.mq.r.. ac-^riO-;. 
•ch^ck or bcvrne origin) . at 3 week intervals, une contm 
will not receive collagen injections. Tne first injection 
is formulated in Complete Freunc's Adjuvant ant tne secon:: 
injection is fcrmuiated in Incomplete Freunc's Adjuvant. 
TACI-FC will be administered prophylacticaliy 5t cr prior 
tc the second injection, or after the animal develops a 
clinical score of 2 or more that persists it least 2^ 
hours. Animals begin to show symptoms c" artnriti^: 

following tne second collagen injection, usually witnin 2- 
3 weeks. Extent of disease is evaluated in each paw oy 
using a caliper to measure paw thickness and assigning a 
clinical score (0-3) to each paw. Clinical Score, 0 
Normal, 1 Toe(s: inflamed, 2 Mild paw inflammation, ^■ 
Moderate paw inflammation, and A Severe paw inflammation. 
Animals will be euthanized after having established 
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disease for a set period of time, usually 1 days. Paws 
are collected for histology or mRNA analysis, and serum is 
collected for immunoglobulin and cytokine assays. 

5 Example 18 

Neutralizing TACI antibodies 

Polyclonal anti-peptide antibodies were prepared 
by immunizing 2 female New Zealand white rabbits with the 

10 peptide, hu2tnf4-l SAGIAKLEEGPELQLAIPRE { SEQ ID NO: 59) or 
hu2Cnf4-2 SFKRGSA.LEEKENKSLVKET (SEQ ID NO : 6 C ) . The 
pep-rides were synchesized using an Applied Eiosyscems 
yicdel 431A pepr.ide synchesizer {Applie:i Brosysr.ems , Inc.. 
Foster ZL'zy , z:-. ar::ording lo :T^a:*iu f ac v u c r * s :, ns - rucc lon^ 

1:. Th-s- peceide;^ v.'er- "hen ccn j uaa c e c .ne aamer proi:e::. 
keync le i impe ^ he::ir nyanin \ KLH v.'i ;^ h :T.a 1 e ini oe - a a : vat ion . 
The rabbi v.'ere each Qiven an iniri. a: ine raper i ecnea ' 
= :n . :n;]ecricn c:; J •. ■ . uc :. i .pen:::ae Ln l^cxpj.ev. e ^?;"ennd ^ - 
Ac ^ '.i van;. fcilcv/ea n\' bcc£::^e:" .i :n" eccicns zt ' n 
peccide m Inconclece Treund ' s Adiuvan^ every cnree v;eena . 
Seven lc ten aa-/^^ after cne adoirnis t rat icn ci cne seconc 
booster in;]ection 2 tota'L rnjeccioi^s-, the anxn^als were 
bled and the seruni was collected. T*ne aniiTta.ls v.'ere then 
boosted and bled every three weeks . 

25 . The ztnf4 pept ide - speci f i c rabbit seras were 

characterized by an ELISA titer check usrng 1 ug/mi of tne 
peptides used to rriake the antibody {SEQ IE NOs;f::' and 6: 
as an antibod)-- target. The 2 rabbit seras to the huztnf 4 - 
1 peptide (SEQ IT NO : 5 9 • nave titer to their specific 

30 peptide at a dilution of 1 : iE5 (1:10000C* . The 2 rabbit 
seras to' the huztnf4-2 peptide (SEQ ID NO : 6 0 ) nad titer tt 
their specific peptide at a dilution of 1 : SE-S and to 
recombinant full-length proteins (N-terminal ELAG-taggec 
ztnf4 made in baculovirus (huztnf 4s-NF-Bv) and C- 

35. terminally FLAG-tagged ztnf4 made in BHK cells) at a 
dilution of 1 : 5E6 . 
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The ztnf4 peptide-specif ic polyclonal antibodies 
were affinity purified from the rabbit serum using CNBR- 
SEPHAROSE 4B protein columns (Pharmacia LKB) that were 
prepared using 10 mgs of the specific peptides (SEQ. ID. 
5 NOB. 59 or 60) per gram CNBr-SEPHAROSE. followed by 20X 
dialysis in PBS overnight. Ztnf 4-specif ic antibodies were 
characterized by an ELISA titer check using 1 \ig/ml of the 
appropriate peptide antigen or recombinant full-length 
protein (huztnf 4s-NF-Bv) as antibody targets. The lower 
10 limit of detection (LLD) of the rabbit anti -huztnf 4 - 1 
affinity purified antibody on its specific antigen 
(huzcnf4-: peptide, SEQ ID NO:59) is . a dilucion of 5 
ng/ml. The lower lirr.it of de-ection (L'^D) of the rabbic 
anr:.-huzrr.f4-2 affinicy purified antibody on izs specific 
15 antigen (huzcnf4-2 peptide, SEQ ID b3O:60) is a dilucion of 
0.5 ng/ml. The lower limit of detection (LLD) of the 
rabbit" anti-huztnf4-2 affinity purified antibody or. the 
recombinant protein hu z tn f 4 s --F - Bv is a dilution of 5 

20 Mouse monoclonal antibodies were also generated 

and selected for inhibition of inhibition of biotin- 
labeled soluble ztnf 4 . None of the TACI monoclonal 

antibodies (248.14, 24S.23, 248.24, or 246.3) block ztnf4 
binding on BCMI^. . Monoclonal 248.23 reduces binding of 10 

25 ng/ml ztnf4-biotin to about 50% when conditioned media is 
diluted to 1:243 and reduces binding to about 2X m 
undiluted media. Monoclonal 246.3 reduces binding of 10 
ng/ml ztnf4-biotin to about 5C% between a 1:243 and 1:181 
dilution of conditioned media and reduces binding 5X m 

30 undiluted media. 

From the foregoing, it will be appreciated that, 
although specific embodiments of the invention have been 
described herein for purposes of illustration, various 
modifications may be made without deviating from the 

35 spirit and scope of the invention. Accordingly, the 
invention is not limited except as by the appended claims. 



'rjCiO <WO 00407 16A2 t > 



wo 00/40716 



PCTAJSOO/00396 



118 
CLAIMS 

We claim : . 

1.. , A method of inhibiting ztnfA activity in a 
mammal comprising administering to said mammal an amount of a 
compound selected from the group consisting of: 

a) a polypeptide comprising the extracellular 
domain of BR4 3x2; 

b) a polypeptide comprising the extracellular 
domain cf tax: I ; . 

cV a polypeptide co-prisinc the exTiracell::!.^ r 



::crr.a:r. z: 3Zy.h 



':">e :r ~ : c: V- c c:n:c : 5 l n c: 5 /j^ :': -r'-r 



' :::.;:>ocy c : i-. :'. l i z- j v i'r aan-en :. w:.:::: 

^' ::• e ~ : :;- i _ 1 _ ni; s t : o p o V y pec :. o ^ : 5 li i \yi -: 1: ; 

-J : . : 1 ■ .: ~ : y 1. ^-^ pc.:/y;:- -ip i i- :: ^ i^- y.-:^; 

;.: h:. boc; y :. : : J y ^ :. r q n:o r. v 

^y:^•^ i_ ^. b:r;d:- I.; ^ -ooi ypept lo-^^ :, : SZ], l:"yiM;:c.; 

ar. ar::::.body or antioocy frfigmerv v;:.:.:::: 
spec: 1 1 1 i^].' bines Lc a polypepzice ci SEQ ID K O : S ; 

1., ^ an antlDody or arnibody. fragment wn_ch 
spenifica.Iy binds t.o a polypeptiae :f SE^- I NO: 10; 

'^-k) -v"^ ool voeptrde ci^SEQ ID W0n4; 

1} artind' acid residues 1-166 ol SEC ID NO: 6; and 
k::'^ amino ac:;id residues 1-150 cf 3E0= 10 NO : d . 

1. h meohod a ccor di n ^" " d : claiH: 1, vjherem said 
cOiT:n:.:r:d O*^' a" fusion prone in oonsisimg cf a . f i r s ~ * per ion a no 
i s~iand portior. joined by a pspzide bond, said' firsv poriion 
comprism:: a polypepiJ.de selecied from the croup consisimq 
e f : 

a.) a polypeptide comprising nhe sequence of SEQ ID 

NO : & ; 

b) a polypeptide comprising amino acid residues 
of SEQ ID NO: 2;- 
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c) a polypeptide comprising amino acid residues 

34-66 of SEQ ID NO:6; 

d) a polypeptide comprising amino acid residues 

71-104 of SEQ ID N0:6; 

e) a polypeptide comprising amino acid residues 

25-104 of SEQ ID N0:6; 

f) a polypeptide comprising amino acid residues 8- 

37 of SEQ ID NO:8; 

g) a polypeptide comprising amino acid residues 

41-88 of SEQ ID NO: 8; 

hi a polypeptide comprising amino acid residues 8- 

8c of SEQ ID NO:8; and 

sa:.c second pcifLicri comprisinc another polypeptide. 

^ i n od a c o o r d i n c t o c _ a i nri ^ , v-; : : e i ■= _ : . c: i ^ 

first: pcrtior. further comprises a polypeptide selected irorrt 



a amine acid resicues 59-120 or 5E;j -L !\^:-; 

b; amino acid residues 105-165 of SZQ ID NO:-; and 

c- ammo acid residues 89-150 of SEQ I li Ni :D. 

4. A -method according to claim 2, wnerem saic 
first portion is selected from the group consisting of-: 

a) a polypeptide comprising the e:-:tracel^ular 

domain of BR4 3x2; 

b; a polypeptide comprising the extracellular 

domain of TACI ; and 

c) a polypeptiae comprising the extraoe-Lluiar 

domain of 3CMA . 

5. A method according to claim 2, wnerem said 
first portion is selected from the group consisting or: 

a) a polypeptide of SEQ ID NO : ^ ; 

b) ammo acid residues 1-15^ of SEQ ID NO: 6; and 

c) ammo acid residues 1-^8 of SEQ ID NO:8. 
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6. A method according to claim 2, wherein sa.d 
second portion is an immunoglobulin heavy chain constant 
region . 

7. A method according to claim 1, wherein said 
antibody or antibody fragment is selected from the group 

consisting of : 

3) polyclonal antibody; 

murine monoclonal antibody; 
z) humanized ancibociy derived from bW and 
:i . human monoclonal ar;t: rod y. 



F ■ a !. ' 
u 'r.:^ '. . 

mamma ' 



-r , Fab' , Fi: 
:'.o:: 

£: r r : n.a t e . 



J a : 



i r. :v. 



^ v ^ } ^ r 
"if: 1 r a c:; ^ 



2 r 



a c 111 1 : 



1_ meinod a i : a i r ;;: ti rlaim 

IS associacaii w: nh F lynphocyies. 



:t:nf4 a^ 



v/T.a r a 1 :*. 



A m.er.hoc ac card! r.u to c 



laim i. wnereir said 



^irv IS assoc 



latea witn activated 5 lymphocytes 



12, methoii ac-rdmi to claim where: 

:s associatea wiih reatmc B lymphocytes 



13. A methoc acaarciri to claim 1, wherein s.ic 
atnf^ aciiviry is associateci witr antibody production. 

14. A method accordinc to claim 13, wherein said 
antibody production is associated with an autoimmune disease. 
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15 A method according the claim 14, wherein said 
autoimmune disease is systemic lupus erythomatosis , myasthenia 
gravis, multiple sclerosis, or rheumatoid arthrxtis. 

16. A method according to claim 1, wherein said 

• 4-^^ tjii-h asthma, bronchitis or 
2tnf4 activity is associated wxth asrniua, 

emphysema . 

17. A method according to claim 1, wherein said 
ztnf4 activity associated with end stage renal failure. 

18. method according to claim 1, wherein said 

^ , -'-^i=H wirh renal disease. 

ztnf4 activity is asro^^auea wiu.i i-e.io 

19. ir-.eihc?: according t.-- v.-LaiiT. ^u, 
renal disease is = 1 ome r u lonepnri 1 1 s , v=s^u.it_s, .-^p 

pyelonephritis. „ _ -■ ^ c:; 

2Q 1 n^-Hc:: according claiiT: j. , wntrr:=i:- 

light chain neurops-hy or amyloidosis. 

21. A method according to claim 1, v.^nerem said 
ztnf4 activity is associated with effector T cells. 

oo . n^ethod according to claim 21, wherein said 
ztnf4 activity is associated with moderating immune response. 

23. metnDd according the claim 21, '-..herein said 

activity is associated with immunosuppression. 

24 method according to claim 21, wherein saio 

immunosuppression is associated with graft rejection, graft 
verses host disease or inflammation. 

25. A method according to claim 24, wherein said 
activity is associated with autoimmune disease . 
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26. A method according to claim 25, wherein said 
autoimmune disease is insulin dependent diabetes mellitus or 
Crohn »s Disease. 

27. A method according to claim 26, wherein said 
2tnf4 activity is associated with inflammation. 

28. A method according to claim 2-, wnerein said 
inflammation is associated with joint pain, swelling, anemia, 
or sepcic shock. 

A method fcr inni-iiirc SRA2>- . TA^L ci 5CMA 
rece::--! - _ iganr: e-gagemen -Dxprising admin: j?i£::;i::r: av: a:MOunr 
zf a coxpcund s-:.ecied frcn\ ihe group consisim;;: ci. : 

- ocd vpec 11 cin.r::i-:r:o lii. - il r ii: i-^ . ■ J 1 i 

r^r'ta : : : :: ~ - j :•: .. ; 

: h :io: vpec V : i::ii:-:5:no ^ m r c: ^ ^ j 1 1 1 

::on.f: : : . : : " AC 7 ; 

; - o..-: ypepiice cT:i::r: s.-c; liM i i r a c e i ^ ' : j ^ r 

QOiTiiir. 11 5 2^;^; 

c a pciypepiide comprising tr.e se^uer.ie oi Sr,C - lj 

i:0: 1 : ; 

e an anTiiboc;.- or antiooay fracmenvi v-nicn 

specifically bines zo a polypeptide of SEQ ID :0 : ^' ; 

f an antibody or antioody fracxent which 

specifically iimds to a pclypepiide of SEQ :. i -.J:^; 

an antibody or antibody frac-eni which 

specifica^.y iiinns to a polypeptide oi SEQ II) 

■ ■ h an antibooy or antibody fragnenr wnich 

specifically binds to a polypepticie of SEQ ID \:-j:c: 

L an antibody or antibody fragment which 

specifically cmds to a polypeptiae of SEQ ID NOriO; 

y; an antibody or antibody fragment wnich 

specifically binds to a polypeptide of SEQ ID NO:l8; 
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k) an antibody or antibody fragment which 

specifically binds to a polypeptide of SEQ ID NO:20; 
k) a polypeptide of SEQ ID NO:4; 

1) amino acid residues 1-166 of SEQ ID N0:6; and 
m) amino acid residues 1-150 of SEQ ID NO: 8. 

30. A method according to claim 29, wherein said 

compound is a fusion protein consisting of a first portion and 
a second portion joined by a peptide bond, said first portion 

comprising a polypeptide selected from the group consisting 
of : 

a; a polypeptide comprising the sequence of SEQ ID 

t-iO : 8 ; 

b- a polypeptide comprising amine acid residues 

2D-5S -f SEC I-' NO:2; 

a polypeptiae comprisir.r. arr.mc acid residue^ 

3 ^ - 6 c D f SEC' " N O : 6 ; 

^ r..--lvoec- ice corr.pr i £ x r; :; arr.in: 2cid residues 

7 1-1 0 -. c f S E,C' 13 NC : 6 ; 

e- a polypeptide comprising amm:: acid residues 

25-1C4 of SEQ ID In!0:6; 

r;, a polypeptide com=prisinc ammo acid residues 8- 

^ ^ g; a polypeptide com.prismg ammo acid residues 

4 1-88 of SEQ ID NO: 8; 

h;. a polypeptide comprising amino acid residues 8- 

8 8 of SEQ ID NO: 8; and 

said second portion comprising another polypeptide. 

31. A method according to claim 3:-, wherein said 
first portion further comprises a polypeptide selected from 
the group consisting of: 

a^ amino acid residues 5S-120 of SEQ ID NO : 2 ; 

b) amino acid residues 105-166 of SEQ ID NO: 6; and 

c) amino acid residues 89-150 of SEQ ID NO:8. 
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32. A method according to claim 30, wherein said 
first portion is selected from the group consisting of: 

a) a polypeptide comprising the extracellular 
domain of BR43x2; 

b) a polypeptide comprising the extracellular 
domain of TACI; and 

c) a polypeptide comprising the extracellular 
domain of 3CMA . 



33. A me-hoG according to clairri 30, wherein said 
first portion is selected from the group consiscin:: cf : 
a r. oo: ypeni 1 ::e oi SEQ ' NC : 4 ; 

: 1 1 ci'J*^5- --i' '-i^v i- : ! ' : c . 



;■. nii T n imrciina i -i rlair. v.ne]-;::. r : : 

^ e c o n o . • : 1 - ■'. - r. : r\:r.i n n :: ; il: i ■ J : i . ; j -i a -.■ y n i : n : \ :'. i ^: n * 
r-^ Q 1 cr. . 

?r. n:-:i;'!n:: ^:~::nrc:n:] ;c li^^in i y , ine::-:! sai' 

aniiooc;^- :: hniiioo::/ ::-ii:r.eni i ? sei~iv.ea :: rii. tn- iioi:; 
c o n s i s !: n -:: i f : 

n ni^ yc ic J dniibccy; 

1: • T-jrine :ronocIcnai antibody; 

huinanizeii aniibody derived frorr. b;; anc 

r: - huxan mon o :i J. on a 1 anribodv- 



Jl. a n;er.n:.r: c::Tnrc:nq the clam; 3i, v; h e !: i :". laj o 

antibody :'ra:::T:nnv i:- S'^A-riiec from the croup irnsiiimc: oi 
F(ab'}, F an , Fab', Fah , Fv , scFv, and miniiT^ai reco^niiion 
unit . 

j'. A meunod according to claim 29, wherein said 

BR4 3x2, TACI or 5CHA recep'cor- i igand engagement is assoziaz^d 
with B lymphocytes. 
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38. A method according to claim 29, wherein said 
BR43x2, TACI or BCMA receptor-ligand engagement is associated 
with activated B lymphocytes. 

39. A method according to claim 29, wherein said 
BR43x2, TACI or BCMA receptor-ligand engagement is associated 
with resting B lymphocytes, 

40. A method according to claim 29, wherein said 
BR43x2, TACI or ECMA receptor-ligand engagemeni: is associated 
with anribody production. 



arcordinq to claim 2-, wherein saic 
aniibcc'-.- r rcciuc:: i cn is assiziared with an autcirimune aisease. 

AZ. A rr^etnoa according the claim 41, wherein said 
aucoiiTtrr.une disease is sysierriic lupus er y t noma los i s , nyasthenia 
gravis, rriU 1 1 1 p 1 e sclerosis, or r n e u ma c o i d a r r ^. r iris. 

41- A -ethoo according to claim 11, wherein said 
BR43>:1, TACI or EZMh receptor-ligand engagement is associated 
with asthrr-.a, bronchitis or emphysema. 

44. A methoG according to claim 21, wherein said 
BR43x2, TACI or BCMA receptor-ligand engagement is associated 
with end stage renal failure. 

41. A method according to claim 29, wherein said 
BR43x2, TAC: or BCMA receptor-ligand engagement is associated 
with renal disease. 

4€, A method according to claim 45, v;herein said 
renal disease is glomerulonephritis, vasculitis, nephritis or 
pyrlonephritis . 
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47. A method according to claim 29, wherein said 
receptor-ligand engagement is associated with renal neoplasms, 
multiple mylelomas, lymphomas, light chain neuropathy or 
amyloidosis . ' 

48. A method according to claim 29, wherein said 
BR43x2, TACI or BCMA recept or-1 igand engagement is associated 
with effector T cells. 

49- A method according to claim 48, wherein said 
ER43:-:2, TACI or BCMA receptor- 1 icand engagement is associated 
with regulation of irr.T.une response. 

. fi:^: V :-i.t :; r :^r d 1 :'; :: zr-: 'V-ain r , w d e r ; : r :^ : w 

r e c e c r r - ] i g 3 n C) e r- g a ^ e rne n J. s ^: s ? " t a t e :: 

irrirat :'iisuptressio:. . 

z-: . A rnetr. ad 5: a r a i : . r: r:a:r\ i: d , v/aeaa.a .-ha.: 
axn-.i; a aupc r e a s .1 ca la asaaaiaaea aata orai" rejectia:., :: r a r l 
\ersaa nast disease ca aa :: i amiriaa j aa . 

52- A methoc accorcanc tc claiir. bO, whereaa said 
recet aar- i 1 gand engagemeat is assocaatec vjita autoirar^une 
disease . 



53. A method according to claim 52, wherean said 
autoimmune disease is insulin dependent diabetes melaatus or 
Crohn ' s Disease . 



54. A method according to claim 50, wherein said 
3R4 3>a:, TACI or BCMA receptor - 1 igand engagement is associated 
v;ith inflammation . 

55, A method according to claim 54, wherein said 
inflammation is associated with joint pain, swelling, anemia, 
or septic shock. 
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56. An isolated polynucleotide molecule encoding a 
polypeptide of SEQ ID NO: 2. 

57. An isolated polynucleotide molecule of SEQ ID 

N0:1. 

58. An expression vector comprising the following 
operably linked elements: 

a transcription promoter; 

a polynucleotide rriolecule according to clairri 55; and 
a transcr iprion terminator. 

5 9 - An e :-: p r e s s 1 J n vector a c c o r d i n t c c i a i 5 S 
further c omp r i s i n a s e r r e r o r y r ec epz o i' ~ L ^ 2 and e n gaae rc.e r-. z 
sequence operably linked zz. said pol ynuciect ic-^ nolecjie. 



6C . A cultured zell irio \vhich has. been ir:::roducec: 

ar. expression vezzor acccrdinc zo clairr: z:., v;rerein said 

cultured cell e>:presses said polypeptide encoded by said 

polynucleotide segTient . 

61. k iTiethod of producing a polypeptide comprisinc : 
culturing a cell into which has beer introduced an 

expression vector accordinc to claim 58; 

whereby said cell expresses said pclypeptlde encoded 
by said polynucleotide molecule; and 

recovering said expressed polypeptide. 

62. An isolated polypeptide having the sequence of 
SEQ ID NO: 2 . 

63. A polypeptide of claim 62, in combination v;ith 
a pharmaceutically acceptable vehicle. 
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Tad 
BR43X1 
BR43X2 
BCMA 



MSGLGRSRRG 

GRSRRG 

MSGLGRSRRG 



Tad GRSRVDQEER FPQGLWTGVA MRSCPEEQYW DPLL-GTCMS CKTICNHQSQ 
BR43X1 GRSRVDQEER FPQGLWTGVA MRSCPEEQYW DPLL-GTCMS CKTICNHQSQ 
BR43X2 GRSRVDQEER " 



lad .:,^-'FCENK..K SPVNLPPLLk kjRSGL.ENN SDNSGRYQGl EHRGSF-SPi. 

BR43X: CA- FCENKLR SPVNLPPELK RQRSGE ■.■INN SDNSGRYQGL LHRGSLASPA 

BR43>:2 CA/FCENKLR SPVN_PPELR RORSGF vENN SDNSGRYQGL EHRGSEASP/-^ 

BCMA PLXDEFKNTG SG:_lGMANID LFKSR'3DEI iLPRGLFY^V EFCiCEDClR 



Tad LPGLKLSADO VALVYSTLGl CLCAVlCCFL VAVACFLKKR GGPCSCQPRS 

BR43X1 LPGLKLSADQ VALVYSTLGL CLCAVlCCFL VAVACFLKKR GDPCSCQPRS 

BR43X2- LPGLKLSADQ VALVYSTLGL CLCAVLCCFL VAVACFLKKR GDPCSCQPRS 

BCMA S'<PKVDSDHC FPLPAMEEGA -ILVTTxTND YCKSLPAALS ATElEKSISA 



Tad RPRQSPAKSS QDHAMEAGSP VSTSPE'^VEi CSFCFPECRA PiQESAViPG 

BR43X1 RPRQSPAKSS QDHAMEAGSd VSTSPFPVEl CSFCFPECRA PMjESAVTPG 

BR43X2 RPRQSPAKSS QDHAMEAGSP VSTSPEPVET CSFCFPECRA PiQESAViPG 

BCMA R-- 

Tad TPDPTCAGRW GCHTRTTVLQ PCPHIPDSGL GIVCVPAQEG GPGA 

BR43X1 TPDPTCAGRW GCHTRTTVLQ PCPHIPDSGL GIVCVPAQEG GPGA 

BR43X2 TPDPTCAGRW GCHTRTTVLQ PCPHIPDSGL GIVCVPAQEG GPGA 

BCMA 



MLQM AGQCSQNEYF DSLL-HACIP CQLRCSSNTP 
<--- 1st cys repeat 



Tad 
BR43X: 
3R43X1 
BCMA 




<-- TACI/BR43 TM > 
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2: 



h — — 

\ _ — 








). 




k 






— J J y 






1*. /r T / • 1 r 1 O 




■ — 1 

A 



Age (weeks) 



noooa 



looooa 



soooa 



— 600oa 



400oa 



2000O 




MRL/mpj 



Trace-30 100-300 
Proteinurea (mg/dl) 



2000 



12000a 



lOOOOO 



> 80ooa 



60000 



400oa 



2000a 




MRL/mpj 1:400 1:800 1:1600 1:3200 1:6400 

anti-ds DNA titer 



BNSfXXrO -:WC 0CWO/!6A? t 



SUBSTITUTE SHEET (RULE 26) 



wo 00/40716 



PCTAJSOO/00396 



12/13 

< m o o uJ 




o 
in 



in 



o 



in 

^ In 

CD 
CD 

O < 
CO 



0) 
U 

Cn 



in 

Csl 



o 

04 



in 



00 L< eajnujaiojd miM aoiuj % 



SUBSTITUTE SHEET fRULE 26) 



JOOCID ^WC 00407 »6A2 I > 



wo 00/40716 



PCTAJSOO/00396 



13/13 




BNSDOClO -^WO OO407 iriA2 I > 



SUBSTITUTE SHEET fRULE 26) 



wo 00/40716 



PCTAJSOO/00396 



SEQUENCE LISTING 
<110> ZymoGenetics. Inc. 

<120> SOLUBLE RECEPTOR BR43X2 AND METHODS OF USING 



<130> 


98-75 






<150> 


09/226.533 






<151> 


1999-01-07 






<160> 


60 






<]70> 


FastSEQ fo-^ Windows Ve 


rsion 3- 


0 


<2]0> 








<211> 


1192 






<212> 








<2:3> 


Homo Sapiens 






<22C> 








<22]> 


L L' 






<222> 


• . . . ( 746) 






<400> 










gi ggc etc ggc egg age 


agq cga 


ggt- 




e^" G'y Lej Gly Arg Ser 


Arg Arg 


G'iy 


1 


5 




10 



qac cag gag gag cgc tgg tea etc age tgc cgc aag gag caa ggc aag 
Asp Gin Glu 61 0 Aro Trp Ser Leu Ser Cys Arg Lys Glu Gin Gly Lys 
20 25 30 

tic tat. gac ca: etc ctg agg gac tgc ate age tgt gee tee ate tgt 

?he Tvr Asp H - Leu ..eu Arc Asp Cys He Ser Cys Ala Ser He Cys 

35 40 45 

gga cag cae ect aag caa tgt gca tac ttc tgt gag aac aag etc agg 

Gly Gin His Pro Lys Gin Cys Ala Tyr Phe Cys Glu Asn Lys Leu Arg 

50 55 60 

age eca gtg aac ett cca cea gag etc agg aga cag egg agt gga gaa 
Ser Pro Val Asn Leu Pro Pro Glu Leu Arg Arg Gin Arg Ser Gly Glu 
65 70 75 



tg 50 
a I ■ 
15 

98 



146 



194 



242 
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gtt gaa aac aat tea gac aac teg gga agg tac caa gga ttg gag cac 
Val Glu Asn Asn Ser Asp Asn Ser Gly Arg Tyr Gin G1y Leu Glu His 
80 85 90 95 

aga ggc tea gaa gca agt cca get ete ecg ggg ctg aag ctg agt gca 
Arg Gly Ser Glu Ala Ser Pro Ala Leu Pro Gly Leu Lys Leu Ser Ala 
100 105 110 

gat cag gtg gee ctg gtc tac age acq ctg ggg etc tgc ctg tgt gcc 
Asp Gin Vcl Ala Leu Val Tyr Ser Thr Leu Gly Leu Cys Leu Cys Ala 
115 12C: 12B- 

CTG etc tQC tc-: tt: etc gtg gcg gto acc zgc ttc cic aag aag agg 
\d' Lei. us C.5 P*-!t ..e-j vcl Ala Va- -la Cvs Ph? lej L> s Lvs 4ra 



\' Agi. .' ■ .^C '' 'jl.'' ■■■'m'l -r:: i-rC" -'■"■;) ''i'- ■ 

]A: ]b'- 

•60 lo- - H ^ ■ 

oca Lc" c:- qic aau acc ig: --O': ::c i.u: cci cag :a: 

"•V Ser Pro Gl;. Pr.. Va' Glu Tnr Cv; Se-' •'''le Cv^. Pne P'-o Gil Cyi 

18: 18:- 



T Of 



agg gcc ccc acc cag gag age gca gtc acg cct ggg acc ccc gac cc;. 

Arg Ala Pro Tnr Gin Glu Se- Ala Va' Thr Pro Gly Thr Pro Aso ='ro 

195 200 205 

act tq: get gc~. age igg ggg tgc cac acc agg acz'dCc gtc ecg cac 

Thr Cv'5. Ala G : Arc Tpd Gly Cvs His Arg Trv- thr Va' Leu Gin 



290 



338 



386 



cct tgc ccc cac arc cca gac agi ggc ctt ggc ac: gtg lgl c:g cci. •i^-' 

i^ro Cyr. Pro Hi He- Pro Asp Ser G';- Leu Gly :"e Val Cys Val Pro 
225 230 235 

gee eag gag ggc ggc ccc ggt gea taaatggggg teagggaggg aaaggaggag /76 
Ala Gin Glu Gly Gly Pro Gly Ala 
240 245 
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ggagagagat ggagaggagg ggagagagaa agagaggtgg ggagagggga gagagatatg 836 

aggagagaga gacagaggag gcagagaggg agagaaacag aggagacaga gagggagaga 896 

gagacagagg gagagagaga cagaggggaa gagaggcaga gagggaaaga ggcagagaag 956 

gaaagaggca gagagggaga gaggcagaga gggagagagg cagagagaca gagagggaga 1016 

gagggacaga gagagataga gcaggaggtc ggggcactct gagtcccagt tcccagtgca 1076 

gctgtaggtc gtcatcacct aaccacacgt gcaataaagt cctcgtgcct gctgctcaca 1136 

gcccccgaga gcccctcctc ctggagaata aaacctttgg cagctgccct tcctca 1192 

<210> 2 
<211> 247 
<212> PRT 

<213> Homo sapiens 
<400> 2 

M^-! sp,- Gly leu Gly Arg Sen Arc Arg Glv Gly Arg Ser Arc; Va : Asp 

r " " 5 ' K: 1? 

G'n vV:i- Glu Ara "i'^o Ser Leu Ser Cys Arg Ly;. G-l. Gin G\v Ly; Pbe 



20 25 _ {■ 

vr H:S Lej Leu Arc Asp Cys He Se" Cns Aia i e i-}:- 

o:; 4n 

In H: J- pro Lys Gli". Cys Ala Tyr Phe Cys Glu Asr tys Arp :?er 

55 

'-'•'.'j w-!' ^-'-.sr Lej P-\":- '-'ro Glu .eu- Arq ^.'^g G.n A-:; ;;;er ,• G... -.c 
n'-. 70 /ir 

Glu Asi-i Asn Ser Asp Asn Ser Glv Arc Tvr Glr- Gly -eu Glj H's A:-g 

85 90 9i 

Glv Ser Glu Ala Ser Pro Ala Leu Pro Gly Leu Lys Leu Ser A a -so 

100 105 -1? 

Gin va"^ Ala Leu Val Tyr Ser Tnr Leu G'y '-e^i Cys Leu Cys Aia va i 



15 120 1 



i ID 



Leu Cys Cys Phe Leu Val Ala Val Ala Cvs Phe Leu Lys Lys Arg Gly 

130 135 140 

Asp Pro Cys Ser Cys Gin Pro Arg Ser Arg Pro Arg Gin Ser Pro Ala 
145 150 155 IbO 

; yc s^r Ser Gin Asp His Ala Met, Glu Ala Gly Ser oro Val Ser Thr 

165 170 j/-' 

Ser -ro Glu Pro Val Glu Thr Cys Ser Phe Cvs Phe Pro Glu Cys -vrg 

180 185 190 

Ala Pro Thr Gin Glu Ser Ala Val Thr Pro Gly Thr Pro Asp Pre ;hr 

195 200 205 

Cys Ala Gly Arg Tro Gly Cys His Thr Arg Thr Thr Val Leu Gin Pro 

210 215 220 

Cys Pro His lie Pro Asp Ser Gly Leu Gly He Val Cys Val Pro Ala 
225 230 235 240 

Gin Glu Gly Gly Pro Gly Ala 
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245 



<210> 3 

<211> 360 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . . (360) 



atg 
Met 



<400> 
agt ggc 
Ser G"v 



etc gcc egg age agg ega ggt gge egg ace 
Leu Gl V A^g Ser Arg Arg Gly Gly Arc Se- 



-5" gtg ga-; 
'\rg Val As: 
15 



48 



chc gag g^c eg: :c:: i:.:: age Xo-r f:o: aae ea;: .-c: aag t- ' 



::de 



air ao. 



1 . 



G'^n his ^'1' 
bo 



r Phe 



lc: gag a: 
Cv5; oli.. 



cca gtc aae et: eea eea gag eie agg aga eag cgc ^c: ;ga gaa g:: 
f'ro Val Asr Leu Pre Pro Glu Leu Arg Arg Gin Arc Ser Gly Glu Val 
65 70 " ^ 76 80 



gaa aac aae tea gae aae tea gga agg tae eaa gga itg gag 



Glu Asm 



^er AsD Asn Se 



Gly Arg Tyr Gin G' 
90 



His Arg 



gge eca gaa gea age' eea get ete ceg ggg ctg aag :eg age gea gat 336 
Gly Ser Glu Ala Se^ Pro A^a Leu Pro Gly Leu Lys ^eu Ser Ala Ase 
100 105 110 



cag 
Gin 



gtg gee 
Val Ala 
115 



ctg 
Leu 



gie 
Va 1 



tae 
Tyr 



age 
Ser 



acg 
Thr 
120 



350 
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<210> 4 
<211> 120 
<212> PRT 

<213> Homo sapiens 

<400> 4 ^ ^ 

Met Sen Gly Leu Gly Arg Ser Arg Arg Gly Gly Arg Ser Arg Val Asp 

15 10 1^ 

Gin Glu Glu Arg Trp Ser Leu Ser Cys Arg Lys Glu Gin Gly Lys Phe 

20 25 30 

Tyr Asp His Leu Leu Arg Asp Cys He Ser Cys A1e Ser lie Cys Gly 

35 40 45 

Gin His Pro Lys Gin Cys Ala Tyr Phe Cys Glu Asn Lys Leu Arg Ser 

50 55 60 

Pro Asn Leu Pro Pro Glu Leu Arq Arg Gin Arc Ser Gly Glu Val 
65 70 75 80 

Giu Asr Asr Ser Asp Asn Ser Gl v Arg ^yr Gin G'v Leu Glu H-is Arg 

85 90 9o 

G-v Ser Gill A is Ser Pre Ala Leu Pro Gly Leu Lyj Leu Ser ^^.la Asp 

100 105 
Gin Va; Ala Leu Va" Tv Ser Thr 
115 12C 

<210> b 
■ <211> 1377 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (14) . . . (895) 
<400> 5 

aocatcctga gta atg agt ggc etc ggc egg age agg cga ggi ggc egg 
Met Ser Gly Leu Gly Arg Ser Arg Arg Gly Gly Arg 
1 5 -f' 

age cgt gtg gac cag gag gag cgc ttt cca cag ggc ctg tgg acg ggg 
Ser Arc Val Asp Gin Glu Glu Arg Phe Pro Gin Gly Leu i rp ihr Gly 
15 20 25 

gtg get atg aga tec tgc ccc gaa gag cag tac tgg gat cct ctg ctg 
Val Ala Met Arg Ser Cys Pro Glu Glu Gin Tyr Trp Asp Pro Leu Leu 
30 35 40 



OJ 



145 
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ggt acc tgc atg tec tgc aaa acc att tgc aac cat cag age cag cgc 193 
Gly Thr Cys Met Ser Cys Lys Thr He Cys Asn His Gin Sen Gin Arg 
45 50 55 60 

acc tgt gca gcc ttc tgc agg tea etc age tgc cgc aag gag caa ggc 241 
Thr Cys Ala Ala Phe Cys Arg Ser Leu Ser Cys Arg Lys Glu Gin Gly 
65 70 75 

sag ttc tat gac cat etc ctg agg gac tgc ate age tgt gee tec ate 289 
Lys Phe Tyr Asp His Leu Leu Arg Asp Cys lie Ser Cys Ala -Ser lie 
80 85 90 

zgl gga cag cac cct aag ess 
Cys G'y Gin -Its Pro Lys C/'n 



tgt qca tac ttc tgi gag aac aag cic 
Cys Ala Tyr Phe Cyz- Gm.i ^sr Lvs Leu 

iOO jor 




aC 3 J I V ri y a :: pv 

A"c; Ser GK.i 



S---" Pro r- id Lej 
150 



IbS 



Qa". :5C! QIC; qc': c:.:: l.dc age acc c\o, ocg cz cT.q i.g 
Asc G^n Val Ala Leu vcl Tyr" Ser Thr Leu Gly L.eu lys Lej Cy. 

165 :7C; 



g;c gtc c:c tgc tgc lie ctg gic gcg gtg gcc i".gc zlc zic aag aac 
Vci- Leu Cys Cvs Pne Leu Val Ala Val Ala Cy;. p-ie Leu Lys Ly^ 

Ks 180 las 



ggg 
Arc G^y 
19i- 



i r. L 



tgc 
Cys 



cag 
Gl n 



CGC cgc 
Pro Arq 



1 o:; 



cc:; age 
Ser Arc 
20C 



:Qt caa 



agi 
Ser 



ccQ gcc aag zct tec cag gat cac gcg aig gaa gcc ggc age cct gtg 
Pro Ala tys Ser Ser Gin Asd His Ala Met Glu Ala Gly Ser Pro Val 
2QS 210 -215 220 



01 K 
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age aca tec ccc gag cca gtg gag acc tgc age tte tge tte ect gag 721 
Ser Thr Ser Pro Glu Pro Val Glu Thr Cys Ser Phe Cys Phe Pro Glu 
225 230 235 

tgc agg geg ccc acg cag gag age gca gtc acg cct ggg ace ccc gae 769 
Cys Arg Ala Pro Thr Gin Glu Ser Ala Val Thr Pro Gly Thr Pro Asp 
240 245 250 

eee act tgt get gga agg tgg ggg tge cae ace agg ace aca gtc etg 817 
Pro Thr Cys Ala Gly Arg Trp Gly Cys His Thr Arg Thr Thr Val Leu 
255 260 265 

cag cct tgc cca cac ate cca gac agt ggc ctt ggc att gtg tgt gtg 865 
Gin Pro Cys Pro His He P-^o Asp Ser Gly Leu Gly He Val Cys Val 
270 ' 275 280 

cc: cicc C3Q gaa ggc ggc cca cc: qcs tsa atoggqaica v^v^^tiS'?--^ 
Pre -U G"'- GU; G 1 ■•■ G-v p--.j 3".;. A", a * 
26r 290 

qgaggagcqa aagaqatgga gaggaggcga gagagaaaga cagqT.gggca gagggoagag 9/:: 
aga-aigagc agagagagac agaggaggca gaaagggaga qaaacagagg aqacagagag lO^i:.- 
ggaqagagaq acagagggag agagagacag aggggaagac aggcagagag ggaaagagg: 
agagaaggaa agagacaggc agagaaggag agaggcagag agggagagag gcagagaggg 
acagaggcag agagacagag agggagagag ggacagagag agatagagca ggaggicggg 
gcactctgag tcccagttcc cagigcagc: giaggtegtc dzcacciaaz cacacgigca 12/:) 
ataaagtcc: cgtccctgci gctcecagcc cccgagagcc ccLCCtccrg gagaa-aaaa \63o 
ccttiggceg ctgcccttcc icaaaaaaac aaaaaaaaaa aa j-^' -'' 

<210> 6 
<211> 293 
<212> PRT 

<213> Homo sapiens 
<400> 5 

Met Ser Glv Leu Giv A'-g Ser Ara Arg Gly Gly Arg Ser Ar^g Va ; -.so 

1 ' 5 ' 10 15 

Gin Glu Glu Ara Phe Pro Gin G"iy Leu Tro Thr Gly Vd' Ala Met Arg 

20"^ 25 30 

Ser Cys Pro Glu Glu Gin lyr Trp Asp Pro Leu Leu Gly ihr Cys Met 

35 40 45 

Ser Cys Lys Thr He Cys Asn His Gin Ser Gin Arg Thr Cys Ala Ala 

50 55 60 

Phe Cys Arg Ser Leu Ser Cys Arg Lys Glu Gin Gly Lys Phe Tyr Asp 
65 70 75 80 



1 9 1 



.IXJCID <WG 3O40716A2 



wo 00/40716 



PCT/USOO/00396 



8 



His Leu Leu Arg Asp Cys lie Ser 


Cys Ala Ser 


He Cys Gly 


Gin Hi s 




85 


90 




yb 


Pro Lys Gin Cys Ala Tyr Phe Cys 


Glu Asn Lys 


Leu Arg Ser 


Pro Va 1 




100 


105 


110 




Asn Leu Pro Pro Glu Leu Arg Arg 


Gin Arg Ser 


Gly Glu Val 


Glu Asn 




lis 120 




125 




Asn Ser Asp Asn Ser Gly Arg Tyr 


Gin Gly Leu 


Glu His Arg 


Gly Ser 


130 


135 




140 




Glu Ala 


Ser Pro Ala Leu Pro Gly 


Leu Lys Leu 


Ser Ala Asp 


Gin Va 1 


145 


150 


155 




. 160 


Ala Leu 


Val Tyr Ser Thr Leu Gly 


Leu Cys Leu 


Cys Ala Val 


Leu Cys 




165 


170 




175 


Cys Phe 


Leu Vol Ala Vdl Ala Cys 


Phe Leu Lys 


Lys Arc Gly 


Asp Pro 




1 80 


185 


190 




C.v'S S?-' 


Cy:-. G"r '•-'•-0 ^.rQ Ser Arc 


Pro Arq Gii': 




Lvs Se- 




195 200 


G1 y Ser fr: 




Ser ' 


o : - i~ ; 


..a' liv o-j- Phs: 


:,v'. Kn.-- !-■-: 







Inr ::^!: Glu S^'' ^ 3 .t' -j'^ P^*o Gl;-' inr -r' -or i-r-' r-'' ^v? ~ • 

Gi.. ~rz Trp - i (as Arg Ih'^ ih'^ \b' ^eu i - ro -''0 

260 255 

Hi: i ^''--c As: Se** [^l-. Le.; Gly :ie Val va" i-'rc o''i Tu 

275 ' 280 285 

Gly Glv Pro G"} Ala 
29 p 

<210> - 

<2ri> 995 

<212> DNA 

<213> hoTiO sapiens 

<220> 
<22]> CD3 

<222> (219) • "75 : 
<400> 7 

aaqactcaaa citaqaaoc: ;:gaa-:tagaL gtggtaticc aatccttasg tgccgcgaag 60 

120 
180 



acacagacag cccccgtaag aacccacgaa gcaggcgaag ttcattgtLc tcaacattci 
agctgctctt gctgcatttg ctctggaatt cttgtagaga tattacttgt ccttccaggc 
tgttctttct gtagctccct tgttttcttt ttgtgatc atg ttg cag atg gc:. ggg 236 

Met Leu G'm Met Ala Gly 
1 5 
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cag tgc tec caa aat gaa tat ttt gac agt ttg ttg cat get tgc ata 
Gin Cys Ser Gin Asn 61 u Tyr Phe Asp Ser Leu Leu His Ala Cys He 
10 15 20 

cct tgt caa ctt cga tgt tct tct aat act cct cct eta aca tgt cag 
Pro Cys Gin Leu Arg Cys Ser Ser Asn Thr Pro Pro Leu Thr Cys Gin 
25 30 35 



284 



332 



cgt tat tgt aat gca agt gtg acc aat tea gtg aaa gga aeg aat geg 

Arg Tyr Cys Asn Ala Ser Val Thr Asn Ser Val Lys Gly Thr Asn Ala 
40 45 50 

att etc tgg acc tat ttg gga ctg age tta ata att tct ttg gca gtt 

He Leu Trp Thr Cys Leu G1y Leu Ser Leu He ile Ser Leu Ala Vai 



55 



50 



65 



70 



380 



428 



iLc ct.q eta arc ttv. tig cte agg aag ata age tct gaa ccs t.a aag 
oh^ Va' ! M-t Pne L^^u Leu Arg Lys ile Ser Ser Glu Pro Leu Lys 
7^. 80 85 



476 



gac gaa ttt aaa aac aca gga tea ggt etc ctg ggc atg get aac a„L 
AsD Gil. Phe Asr Thr Gly Ser Gly Leu Leu Gly Met Ale Asn i le 



524 



gac cTc gaa aag age 
Asp Leu Glu Lys Se:" 
105 

etc gag tac acq gtg 
Leu Glu Tyr Thr Val 
120 

aaa ccg aag cic gac 
Lys Pro Lys Val Asf 
135 



gaa ggc gca acc att 
lie 
155 



Glu Gly Ala -h 



agg act ggt 
Arg Thr Gly 
110 

gaa gaa tgc 
Glu Glu Cys 
125 

let gac cat 
Ser Asp His 
140 

ctt gte acc 
Leu Val Thr 



age ctg cea get get 
Ser Leu Pro Ala Ala 
170 



ttg agt get 
Leu Ser Ala 



gai gaa att att cti ccg aga ggc 
Asp GTj lie Ile Leu Pro Arg Gly 
115 

acc tgt gaa gac tgc ate aag age 
Thr Cys Glu Asp Cys Ile Lys Ser 
130 

tgc tit cea etc cea get atg gag 
Cys Phe Pro Leu Pro Ala Met Glu 
145 150 

aeg aaa aeg aat gac tat tgc aag 
Thr Lys Thr Asn Asp Tyr Cys Lys 
160 165 

acq gag ata gag aaa tea att tct 
Thr Glu lie Glu Lys Ser Ile Ser 
175 180 



57: 



620 



668 



716 



764 
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get agg taa ttaaccattt cgactcgagc agtgccactt taaaaatctt 813 
Ala Arg * 



ttgtcagaat agatgatgtg tcagatctct ttaggatgac tgtatttttc agttgccgat 873 
acagcttttt gtcctctaac tgtggaaact ctttatgtta gatatatttc tctaggttac 933 
tgttgggagc ttaatggtag aaacttcctt ggtttcatga ttaaagtctt tttttttcct 993 
ga 

<210> 8 
<211> 184 
<2\2> PRT 

<213> homo sapiens 



■^i: Leu 



'-f; ^v- T:r 



o Thr .'-.sTi I.':'?*' 

;i . i.ci. s?- -01. 



I 



6ij Phe lvs Asn irf- G';,- Ser Gly Leu 



90 



95 



lie lU Ne- i-ei. Ala va! 
65 

Ser Ser G'lu Pro Leu _.vs As 
85 

! eu GU l--t A-a Asn I 'e As:: Leu Glu lvs Ser Arq ;hr Giy Asp olu 

iOC 105 
"le lie Leu Pro Arg Glv Leu Glu Tyr Thr Val Giu Glu Cys Thr Cys 

115 120 125 

Glu AsD- Cvs He Lys Ser Lvs Pro Lys Vel Asp Se- Aso His Lys .^ne 

130 ' " 135 14G 

Pro leu Pro Aia Met Glu G'.u G •. • Ala Th- lie Leu Va i Tnr mr Lys 
145 150 155 JoO 

ihr Asr Asp Tvr Cvs Lys Se- Leu Pro A'. a Ala -Ou Ser Ale !n>- G,u 

165 1-"J 
lie Glu Lys Se- lie Ser Ala Arg 
130 



<210> 9 
<211> 245 
<212> PRT 

<213> Homo sapiens 
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<400> 9 ^ 
Gly Arg Ser Arg Arg Gly Gly Arg Ser Arg Val Asp Gin Glu Glu Arg 

15 10 15 

Phe Pro Gin Gly Leu Trp Thr Gly Val Ala Met Arg Ser Cys Pro Glu 

20 25 30 

Glu Gin Tyr Trp Asp Pro Leu Leu Gly Thr Cys Met Ser Cys Lys Thr 

35 40 45 

He Cys Asn His Gin Ser Gin Arg Thr Cys Ala Ala Phe Cys Arg Ser 

50 55 60 

Leu Ser Cys Arg Lys Glu Gin Gly Lys Phe Tyr Asp His Leu Leu Arg 
65 70 75 ■ 80 

Asp Cys He Ser Cys Ala Ser lie Cys Gly Gin His Pro Lys Gin Cys 

85 90 9b 

Ala Tyr Phe Cys Glu Asn l-s Leu Arg Ser Pro Val Asn Leu Pro ^ro. 

100 105 li'- 

Giu ^eo Aro A-g Glr. A-c Sr- GA 3iu Val Glu Asn Asn Se-" Aso -S'' 

\\b ' ' 120 125^ 

Sp- Glv Arc Tvr Gin C-l . Glu --'.s A-a Giy Ser Glu Al:-. Sfr s -c 

130 ' " -5 140 ^ 

Ali Leu ■•^ro G'y Leu L;- s Lrj Se-' -la Asp Gin Val Ala _e.. v= : -y- 

Se- Thr Lej Gly Le.; Cvi _f.; Cyr -^a Val Leu Cys Cy^- Phe Lr^ a^ 

16!; ^"C - -" 

A;c Vdi Ale Cvs Phe i-eu _ • [--i Arq Go' Asp Pro Cys Ser Gys Gm 

18C 18o l"^^ 

Pro Arg Ser Arg Pro A-c G 'l 5e- -to Ala Lys Ser Sen G:- as:- H-;-, 

" 195 " 200 205 

Ala Met Glu Ala Glv Ser P-o Val Ser inr Ser Pro Glu Pro val G u 

2i0 " 215 220 

Thr Cys Ser Phe Cys Pne --o Glu Cys Arg Ala Pro Thr Gm' Giu Ne- 
225 230 235 2A0 

Ala Val Thr Pro Gly 
245 

<210> 10 
<21i> 40 
<2i2> PRT 

<213> Artificial Seouence 
<220> 

<223> Motif descrijing rr,e cysteine- rich pseudo- repeat 
domai n 

<221> VARIANT 
<222> (1). . .(2) 
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<223> Each Xaa is independently any amino acid residue 
except cysteine, or absent. 

<221> VARIANT 
<222> (4) . .(4) 

<223> Xaa is any amino acid residue except cysteine. 

<221> VARIANT 
<222> (5). . .(5) 

<223> Xaa is slutamine. glutamic acid, or lysine. 

<221> VARIANT 
<22?> (6). . .(6) 

<2Zj^> Xaa 'is G~j::3i;nne. glutcrric actc. \^'5;'ne. 

a spa rag "ne. a^-g-nm^ ^ spa a:*-': '"^"^ ^ " : r-^^ 

sen :'l£' 
'-.'"_; ■ VARIANT 

" A a a :s a ^.j^an'^ri- ^-f a ^Jiaii'"! : aria 

<:.'.■ vakian: 

- _ ■■ ( 8 ) . . ■> '~' 

Lad' Xcr: . ' :":jfp?riaf"": i a'!.- ■iiP: . :"i . c :. ■ -A '"eZ ' Z.--: 

excep: ■;yi.i-f int . or SDsent 

<22\> VARIANT 
<222> (10) ...(]] ■ 

<223> Xaa "is tyrosine, phenyl a i am ne. o" ;.ryptophar . 

<22:> VARIANT 
<222> (13) . . . (i3; 

<223> Xaa 1s a'ly an^inc aciG residue excepi cysteine. 

<21".-- VARIAW' 
•'222- (16) ... C /" 

<223- Each Xaa is i ndepenoeni iy any ainmc acid residue 
except cysteine. 

<221> VARIANT 
<222> (19) . . (191 

<223> Xaa is isoleucine. methionine, leucine, or valine. 
<221> VARIANT 
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<222> (20)... (20) 

<223> Xaa is any amino acid residue except cysteine. 

<221> VARIANT 
<222> (22)... (24) 

<223> Each Xaa is independently any amino acid residue 
except cysteine. 

<221> VARIANT 
<222> (26). . .(31) 

<223> Each Xaa is independently any amino acid residue 
except cysteine. 

<221> VARIANT 
<222> (32) . . .(33) 

<223> Each Xaa is 1 ndependen: iy ary aTino acid residue 
except cysteine, or abseni. 

<221> VARIAN" 
<222> (35) . . . (35) 

<223> Each Xaa is i ndependen- iv an;. cTnnc acid residue 
except cysteine. 



<221> VARIANT 
<222> (37) . .137) 

<223> Xaa is tyrosine or pneny'ialc'';^^. 



<221> VARIANT 
<222> (39) . . . (40) 

<223> Each Xaa is i ndependentb' any amino acid residue 
except cysteine, or absent. 



<400> 10 
Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa 

1 5 
Xaa Cys Xaa Xaa Cys Xaa Xaa Xaa 
20 

Xaa Cys Xaa Xaa Xaa Cys Xaa Xaa 
35 40 



Xaa Xaa Xaa Asp Xaa Leu Leu Xaa 

10 15 

Cys Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
25 30 



<210> 11 
<211> 360 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Degenerate oligonucleotide sequence encoding the 
polypeptide of SEQ ID N0:4 

<221> variation 
<222> (1). - .(360) 

<223> Each N is independently A. T. G. or C. 
<400> 11 

atgwsnggny tnggnmgnws nmgnmgnggn ggnmgnwsnm gngtngayca rgargarmgn 50 

tggwsnyinw sntgymgnaa rgarcarggn aa rttytayg aycayytnyt nmgngaytgy 120 

athwsntcyg cnwsnathtg yggncarcay ccnaarcart gygcntaytt ytgygaraay 180 

aarytnmgnv; snccnginaa yytnccnccn garytnmgnm gncarmgnws nggngargtn 240 

03 raayaawv sngayaayv.'s nggnmgntay car^ggnytng arcaymgngg nwsngargcn 30 

wsnccnc::-v tivcncGny: naarvtnwsn qcngayca^Q rngcnytrg" niaywsnacr; 3-. 



voep:/i Or : " Sro NO:: 
. i ' 1311 or 

: . . . ( 741 ) 

lizi \\ IS mdeoendent V G or C. 



ai.gwsnggny tnggnmgnws nmgnmgnggn ggnmgnwsnm gngtngayca rgargarmgn cU 

Lggwsnyinw sntgymgnaa rga:xarggn aarttytayg aycayytnyt nmgngayigy l2v 

athwsntgyg cnwsnathtg yggncarcay ccnaarcari gygcntayit ytgygaraay ISO 

aarytnrrgnw snccngtnaa yyinccnccn garytnmgnm gncarmgnws nggngargtn 240 

garaaya^vw sngayaayws nggnmgntay carggnytng arcaymgngg nwsnqarqc 

wsnccngcny r.nc:nggnyt naao'tnwsn gcngaycarc tngcnytngt ntaywsnac*' 

ytnggnvtm: gy:.'V.ntgygc nginytntgy i.gyityyt nc -jngcngt'-igc ntgytty^'ti' 

aaraarnrgng gngayccntg ywsntgycar ccnmgnwsnm gnccnmgnca rwsnccnqcr 

aarwsnwsnc argaycaygc narggargcn ggnwsnccng Lnwsnacnws nccngarcci 

gtngaracnt gywsnttytg yi::.yccnga-^ tgymgngcnc cnacncarga rwsngcngtn oU 

acnccnggna cnccngaycc nacntgygcn ggnmgntggg gntgycayac nmgnacnacn 66^ 

gtnytncarc cntgyccnca yainccngay wsnggnytng gnathgtntg ygtnccngcn /2C 
cargarggng gnccnggngc n 

<210> 13 



•'I 



540 



74] 
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<211> 8 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> FLAG tag 

<400> 13 
Asp Tyr Lys Asp Asp Asp Asp Lys 
1 5 

<210> 14 

<211> 7 

<212> PRT 

<213> Artificial Sequence 
<220> 

''Ll^'' v. i L' ■• vj I ■-• l-SQ 

<400> 14 
G'j Glii ^yr Mel Pr: r-rt Giu 



<211> 2^ 

<212> DNA 

<213> Art if::- 6'. Sequence 
<220> 

<223> Oligonucleotide ZC19980 

<400> 15 
cgaagagcag tactggga'c ctct 

<210> 16 
<211> 23 
<212> DNA 

<213> Artificicl Sequence 
<220> 

<223> Oligonjc'eotide ZC19981 



24 



<400> 16 
gccaaggcca ctgtctggga tgt 
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<210> 17 

<211> 1149 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (236). . .(1027) 

<400> 17 ■ 
gaattcggca cgaggcagaa aggagaaaat tcaggataac tctcctgagg ggigagccaa 60 
qccctgccat gtagtgcacg caggacatca acaaacacag ataacaggaa atgatccatt 1^0 
ccctgtggtc acttattcta aaggccccaa ccttcaaagt Lceagtagt.q atatggatga iBu 
r-cracaaaa aogaaacaaL cacacctiac rtctigcctt aagaaaagac aagaa aig .od 



" ^ 10 



:3J a:^y yo; 



qCc CIQ etc let 10; 



'i d V. 



Ql.G OX.C. 



gtg gc: 



Ale l.ej Lei. Ser Cys Cys Le^: Thr val Vel Ser' Phe 



[vr 5"^ M Va i A"! a 



gcc cT-g Ceo ggg qac ctg gcc age etc egg gca gag ctg cag ggc eae 
Ala Leu Gin Gly Asp Leu Ala Ser Leu Arg Ala Glu Leu Gin Giy His 

55 50 



ca-^ qca cao aag etc cca gca gga gca gga gcc cce aag gcc ggc etc. 
l-i:: -a Glu Lys Leu Pre- Aia Giy Ala Gly A^a P-o Lys A; a G^y Leu 



/ r 



gac oaa get cca get qtc acc gcg gga ctg aaa a'c ttt gaa cca ccd 

G"u Glu Ala l-'ro Ala Val Th^ Ala Gly Leu Lys He Phe Gu Pro • ro 
85 90 

get cca gca gaa ggc aac tec agt cag aac age aga aat aag cgt gee 

Ala Pro Gly Glu Gly Asn Ser Ser Gin Asn Ser Arg Asn Lys Arg Ala 
100 105 110 



57^ 
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gtt cag ggt cca gaa gaa aca gtc act caa gac tgc ttg caa ctg att 
Val Gin Gly Pro 61 u Glu Thr Val Thr Gin Asp Cys Leu Gin Leu lie 
115 120 125 

gca gac agt gaa aca cca act ata caa aaa gga tct tac aca ttt gtt 
Ala Asp Sen Glu Thr Pro Thr He Gin Lys Gly Ser Tyr Thr Phe Val 
130 135 140 145 

cca tgg ctt etc age ttt aaa agg gga agt gcc eta gaa gaa aaa gag 
Pro Trp Leu Leu Ser Phe Lys Arg Gly Ser Ala Leu Glu Glu Lys Glu 

150 155 16-0 

aat aaa ata ttg gtc aaa gaa act ggt tac ttt ttt ata tat ggt cag 
Asn Lys lie Leu Va1 Lys Glu Thr Gly Tyr Phe Phe He Tyr Gly Gin 
165 170 175 

gtt tta tat act gat aag acc tac gcc atg gga cat eta att cag agg 
Vcl Leu Tvr Thr Asp Lvs Thr Tyr Ala Met Gly His Leu He Gin Arg 
180 " 185 190 

aaq aaa gzc caz czc ttt ggg gat gaa ttg sgi ctg gtg act ttg ttt 
Lvs Lvs Vol His V5" Phe Gly Asp Glu Leu Ser Leu Va^ Thr Leu Phe 

200 205 



622 



670 



718 



766 



814 



862 



910 



cqa tgt ctt Cc5 i3-_ atg cct gaa aca cia ccc aat aai tec tgc ta" 
Arc Cvs lie Glr Asn Met Pro Glu Thr Leu Pro Asn Asn Ser Cys lyr 
210 " 215 220 ■ 225 

tea qct ggc att c-ca aaa ctg gaa gaa gga gat gaa etc caa ctt gca 
Ser Ala Giy He ha Lys Leu Glu Glu Gly Asp Glu Leu Gin Leu Ala 
230 235 240 

ata cca aga gaa aat gca caa ata tea ctg gat gga gat gtc aca ttt 
He Pro Arg Glu Asn Ala Gin He Ser Leu Asp Gly Asp Val Thr Phe 
245 250 255 

ttt ggt gcc ttg aaa ctg ctg tgacctactt acaccatgtc tgtagctatt 
Phe Gly Ala Leu Lys Leu Leu 
260 

ttcctccett tetcigtacc tetaagaaga aagaatctaa ctgaaaatac caaaaaaaaa 111/ 
aaaaaaaaaa aaaaaaccet cgagcggeeg cc l^'^^ 

<210> 18 
<211> 264 



958 



1006 



105^ 
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<212> PRT 

<213> Homo sapiens 
<400> 18 

Met Lys Leu Lys Glu Cys Val Ser He Leu Pro Arg Lys Glu Ser Pro 

15 10 15 

Ser Val Arg Ser Ser Lys Asp Gly Lys Leu Leu Ala Ala Thr Leu Leu 

20 25 30 

Leu Ala Leu Leu Ser Cys Cys Leu Thr Val Val Ser Phe Tyr Gin Val 

35 40 45 

Ala Ala Leu Gin Gly Asp Leu Ala Ser Leu Arg Ala Glu Leu Gin Gly 

50 " 55 50 

his His Ala Glu Lys Leu Pro Ala Gly Ala G:v Ala Pro ;.ys Ala Gly 
65 70 ~5 80 

-ei. GIl. GU. -.U ^t: Ala V^" Th- Ala G:.v Leu i.vs lU- -^he Glu Pro 



10- :i- 

A!^ Vc;! '-r: G:.i v.".; i ;v Vj' '.^v .-i- -s- . v;- Gm Le:. 

1:^ " 120 '-2: 

;-' r- ^Z'j S?- o .. Ihl- Th; iir Trli . •^ :-rr i 

:3:' i-o 

14r 150 15:- 

Gli. A^o ; !..;•.. Va' l;. :. GU; 'n'" Giy lA ;■ Ph'^ ! A; "vr- G'> 

16: i'A -^-'^ 

G'--. Vo". Leu Tv- Tn:- Asp L-s Thr lyr Aid He: Gly His Leu 1 le Gin 

180 18:- 190 

Arn Lvs .vs ^^al H:; Val Pne Gly Asp Glu Leu Sei" Leu Va^ Thr leu 

195 200 20L-- 

Phe Arg Cvs He Gin Asn Met Pro Glu Thr Leu Pro Asn Asn Ser Cys 

210 " 215 220 

Tv- Ser Ala Gh l"r Ala Lvs Leu GU; Glu G'v Asp GU; --eu Gin Leu 
22- ' 230 23A 240 

Ali lie Pro Arc Glj Ann i-la Glu lie Se-- lie Asc Glv Asp Val Tn;- 

2vT 250 ?55 

■■■.'I':- Pne Glv Ala Leu LyL= Leu Leu 
260 

<2i0:- 19 

<211> 1430 

<212> DNA 

<213> Mus musculus 

<220> 
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<221> CDS 

<222> (102). . .(848) 
<400> 19 

ttggcgcagg agcgtgcgta ggattgctcg ctcacaacag gcacctgact ggtattgaaa 60 
gccgagtctt cccttcctct ttaaaggatt ggtgaccagg c atg get atg gca ttc 116 

Met Ala Met Ala Phe 
1 5 

tgc ccc aaa gat cag tac tgg gac tec tea agg aaa tec tgt gte tee 164 
Cys Pro Lys Asp Gin Tyr Trp Asp Ser Ser Arg Lys Ser Cys Val Ser 
10 15 20 

tgt gca etg acc tgc age cag agg age cag cgc acc tgt aca gac ttc 212 
Cys Ala Leu Thr Cys Ser Gin Arg Ser Gin Arg Thr Cys Thr Asp Phe 

jO 

tgc aaa :ic ct: aa: tgc cca c5a gag caa ggc age lgC tac gac cai 26-- 

Cys Lys Phe I "r As'"^ Cys Arc Lys Glu Gin Gly Arc "y* Tyr Asp HiS 
40 ' ^ 45 50 



etc ciG ggg g:: lcc gtc age ig: gac icz acc igc aca cag cac cci ^jr 
Lej Leu Gly U'z I,: Val Ser Cys Asp Sc^^ Tnr Cys "^hr G";n His Pre 
bo oi. c: 

cag cag tgt gc: cac tic tgt gag aaa agg ccc aga age cag gcg aac 2t:. 
Gin Gin Cys Ala s Pne Cys Glu Lvs Arg Pro Arg Ser Gin Ala Asn 
70 75 " 80 85 

etc cag ccc gag etc ggg aga cca cag gee ggg gag gig gaa gtc agg 404 
Leu Gin Pro Giu Leu Gly Arg Pro Gin Ala Gly Glu Val Glu Val Arg 
90 95 100 

tea gac aac tea gga agg cac cag gga let gag eat ggt cca gga itg 452 
Ser Asp Asn Ser Gly Arg His Gin Gly Ser Glu His Gly ^ro Gly Leu 
105 " ' no 115 

agg eta agt age gac cag etg act etc tac tgc aca ctg ggg gtc tgc 500 
Arg Leu Ser Ser Asd Gin Leu Thr Leu Tyr Cys Thr Leu Gly Val Cys 
120 ' 125 " 130 

etc tgc gee ate ite tgc tgt ttc ttg gtg gee ttg gcc tec ttc etc 548 
Leu Cys Ala He Phe Cys Cys Phe Leu Val Ala Leu Ala Ser Phe Leu 
135 140 145 
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agg cgt aga gga gag cca eta ccc age cag cct gcc ggg cca cgt ggg 
Arg Arg Arg Gly Glu Pro Leu Pro Ser Gin Pro Ala Gly Pro Arg Gly 
150 155 

tea caa gca aac tct ecc eac gcc cae cgc ccc gtg aca gag get tgc 
Ser Gin Ala Asn Ser Pro His Ala His Arg Pro Val Thr Glu Ala Cys 
170 175 

gac gaa gtg acc gcg tea ccc cag cct gtg gaa aeg tgt age ttc tgc 
ASP Glu val Thr Ala Ser Pro Gin Pro Val Glu Thr Cys Ser Phe Cys 
185 190 195 

itr ceo qaq cgc agt tct ccc act cag gag age gcg ccg cgt teg cic 
Pre °ro Glu Arc Ser Ser Pro Tnr Gin Glu Ser Ala Pro Arg ber Leu 



200 



/ ^ 



ac-:: a 



cac acc t\c. acq gc: ac; occ gcc ccg cac cc: 
; s£. H;s Glv Phc Ala G^;- Th'^ in Aia Pro Gin -'cc G^5 ■•ici. Arc 



- oca cgc ggc ctg oc: 



cc cQc cca ccc aci gg^; cac qc 



1 r. 



1 Pir be;' 



■■-a' Qiv G^^' . ?c G • va • Arc h\c 

^ C.:1C: 



/C)C- 



;c; ccc gca act. tgacagcc^. 
\rc P^c Ala Thr 



a aac 



iaiaaaa adcacaac^t cigcgg.- . cQa 



<2]0> 20 
<211> 249 
<212> PRT 

<213> Mus musculus 
<400> 20 



596 



644 



692 



740 



co; 



Giaacaqagg ggqaaaggga tggagaagag acagatgaag acacgataoo ^yaayu^.g-^ _^ - 
ctgcacccac gcagagcaac aaagcaacca cctgcagcgc ccacgttccc 29ca-.cg... -uo 
gtqcctqccg ctgtgtceta tactttccac ageagtcaac ctgtgcciiu ^-ttctttag. luod 
cqagaaaqat ggagaatgac cggcacctag cattaccctt acaat.ci.a -aaacaagt, 
oicttLccta tgqccttagq cagatagctg agtgcagtgt ggatgtat.... g^gaLutaag 
taacttqtat gtqtatgtgc agattcgggg ttatgtcata tgtgcatgta '-^^9^939^. 
G^qlc-ctgt atgagttqtg tqtaiatgtg cgcctataaa tatgtgigtg aatutgtg. 
Btqcaqaiqi gtgtgtacat aigigtctgc ctgatgtggt atagccagaa ^^9^19^^ 
ccLtctaggt qaaggccaaa eatctaaaaa ccaictaggt gatgggigu. ..gLg.cqac. ^ 



1128 
1188 
1248 
1308 
1368 
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Met Ala Met Ala Phe Cys Pro Lys Asp Gin Tyr Trp Asp Ser Ser Arg 
15 10 15 

Lys Ser Cys Val Ser Cys Ala Leu Thr Cys Ser Gin Arg Ser Gin Arg 

20 25 30 

Thr Cys Thr Asp Phe Cys Lys Phe He Asn Cys Arg Lys Glu Gin Gly 

35 40 45 

Arg Tyr Tyr Asp His Leu Leu Gly Ala Cys Val Ser Cys Asp Ser Thr 

50 55 60 

Cys Thr Gin His Pro Gin Gin Cys Ala His Phe Cys Glu Lys Arg Pro 
65 70 75 80 

Arg Ser Gin Ala Asn Leu Gin Pro Glu Leu Gly Arg Pro Gin Ala Gly 

85 90 95 

Glu Val Glu Val Arg Ser Asp Asn Ser Gly Arg His Gin Gly Ser Glu 

100 105 110 _ 

His Glv Pro Gly Leu Arg Leu Ser Ser Asp Gin Leu Thr Leu lyr Cys 

-15 120 12B 

Th- Leu Gly Va^ Cvs leu Cvs Ala He Phe Cys Cys Phe Leu Val Ala 



130 135 14C 



Leu Ala Ser Phe :-eu Arq Arg Arc Gly Glu Pro Leu Pro Ser Gin Pro 
145 150 155 16C 

ai^ G-^' Pro Arq Glv Se- Gin Ala Asn Ser Pro His Ala His Arg Pro 

165 170 
'./dl ^nr Guj Ala Cv< AsD Glu Val Thr Ala Ser Pro Gin Pro Val Giu 

180 " 185 _ 190 

Thr Cys Ser Pne Cys ?ne P^o Glu Arg Ser Ser Pro inr Gin Ser 

195 200 205 

Ala Pro Arg Ser Leu Glv He His Gly Phe Ala Gly Thr Aia Ala Pro 

210 ^ 215 220 

Gin Pro Cvs Met Arc Ala Thr Val Gly Gly Leu Gly Val Leu Arg Ala 
225 " 230 235 240 

Ser Thr Gly Asp Ala Arg Pro Ala Thr 
245 

<210> 21 
<211> 473 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Northern Blot Probe 
<400> 21 

ctgtggacgg gggtggctat gagatcctgc cccgaagagc agtactggga tcctctgctg 
ggtacctgca tgtcctgcaa aaccatttgc aaccatcaga gccagcgcac ctgtgcagcc 
ttctgcaggt cactcagctg ccgcaaggag caaggcaagt tctatgacca tctcctgagg 



60 
120 
180 
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gactgcatca gctgtgcctc catctgtgga cagcacccta agcaatgtgc atacttctgt 240 

gagaacaagc tcaggagccc agtgaacctt ccaccagagc tcaggagaca gcggagtgga 300 

gaagttgaaa acaattcaga caactcggga aggtaccaag gattggagca cagaggctca 360 

gaagcaagtc cagctctccc ggggctgaag ctgagtgcag atcaggtggc cctggtctac 420 

agcacgctgg ggctctgcct gtgtgccgtc ctctgctgct tcctggtggc ggt 473 

<210> 22 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> ZC20061 
"7 3^c;C3;: rv5'9?-^^*- 9^051 



acigccaczc gjaaccacaq aggac 

<2ii> 2b 6 
<212> DNA 

<2:3> Artificial Sequence 
<220> 

■'223> [:ortnerr'; BloL :jrobe 
<400- 

Lg:ga:tcic iggacctgLl tgggactgag c:l.aatad":: tctiiiggcag tTitLcgtgc: c-^. 
aG':gttLtt.c craaggaaga taagctclga accattaaag gacgagttta aaaacacagg 12;'' 
atcaggtc:c cigggcatgg cLaacattga cctggaaaag agcaggactg gtgatgaaai IS'.- 
laitctLccg agaggcctcg agtacacggt ggaagaa-igc acctgtgaag acLgcaicaa 
gagcaaaccg aaggtc 256 

<210> 25 
<21]> 22 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide ZC21065 

<400> 25 
tgcgattctc tggacctgtt tg 

<210> 26 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> OlTgonuc"GOt-'je ZC210&7 

<400> 26 
giccttcggt ttgcictLca i.o 

<210> 27 
<21i> 20 
<212> DNA 

<2 1 3> Art i f ■ c ; c 1 Seouence 
<220> 

<223> Oligonucieofoe ZC24200 

<400> 27 
acactggggg tctgcctctg 

<210> 28 
<211> 17 
<212> DNA 

<213> Art1fic-al Seauence 
<220> 

<223> Oligonucleotide ZC24201 

<400> 28 
gcgaagccgt gtatccc 

<210> 29 
<211> 17 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Oligonucleotide ZC24198 

<400> 29 
tctacagcac gctgggg 

<210> 30 . 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<22G> 

<223> 0" igonuc ieO;.i dr ZC24199 

Qcacaagtgc; gorcgc 
<2K-> ^■ 

<220-' 

<223> 01 iOoiiiiCileot-Ge ZC242/i 

<400> 3: • 
ttattgtaot gcaagtgic 

<2l0> 32 
<211> 17 
<212> DNA 

<213> Arti:'icirjl Sequence 
<220> 

<223> Oiigonuc leot. idr ZC24272 

<400> 32 
tagctgggag iggaaac 

<210> 33 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide ZC24495 

<400> 33 
tccaagcgtg accagttcag 

<210> 34 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide ZC24496 

<400> 34 
aqttggcttc tccatccc 



<210> 35 

<211> 1090 

<212> DNA 

<213> Homo sapiens 



<400> 35 

taactctcct gaggggtgag ccaagccctg ccatgtcgig cacgcaggac atcaacaaac 60 
acagataaca ggaaatgatc cattccctgt ggtcacttat tctaaaggcc ccaaccttca i2C 
aagttcaagt agtgatatgg atgactccac agaaagggag cagtcacgcc ttacttcttg 180 
ccttaagaaa agagaagaaa tgaaactgaa ggagtgtgtt tccatcctcc cacggaagga 
aagcccctct gtccgatcct ccaaagacgg aaagctgctg gctgcaacct tgctgctggc 
actgctgtct tgctgcctca cggtggtgtc tttctaccag gtggccgccc tgcaagggga 
cctggccagc ctccgggcag agctgcaggg ccaccacgcg gagaagctgc cagcaggagc 420 

480 
540 
600 
660 



atatggtcag gttttatata ctgataagac ctacgccatg ggacatctaa ttcagaggaa 

gaaggtccat gtctttgggg atgaattgag tctggtgact ttgtttcgat gtattcaaaa 

tatgcctgaa acactaccca ataattcctg ctattcagct ggcattgcaa aactggaaga 

aggagatgaa ctccaacttg caataccaag agaaaatgca caaatatcac tggatggaga 

tgtcacattt tttggtgcat tgaaactgct gtgacctact tacaccatgt ctgtagctat 

tttcctccct ttctctgtac ctctaagaag aaagaatcta actgaaaata ccaaaaaaaa 
aaaaaaaaaa 



240 
300 
360 



aggagccccc aaggccggcc tggaggaagc tccagctgtc accgcgggac tgaaaatctt 
tgaaccacca gctccaggag aaggcaactc cagtcagaac agcagaaata agcgtgccgt 
tcagggtcca gaagaaacag tcactcaaga ctgcttgcaa ctgattgcag acagtgaaac 
accaactata caaaaaggat cttacacatt tgttccatgg cttctcagct ttaaaagggg 
aagtgcccta gaagaaaaag agaataaaat attggtcaaa gaaactggtt acttttttat 720 

780 
840 
900 
960 
1020 
1080 
1090 



<210> .36 
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<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 36 

cgcgcggttt aaacgccacc atggatgact ccaca 

<210> 37 
<211> 32 
<212> DNA 

<213> Ar:.-: f 1 c"i c: " Seq'jence 



<40u> 3' 

{::ct.acgccc; eg:.:: :aCav zb^zzzzdoz g; 



<220> 

<223> 01 i gonuc 1 eoz i de ZC17251 

<400> 33 
tctggacgtc ctcctgctgc tatag 

<210> 39 
<211>. 25 
<212> DMA 

•'213> Art 1 ficio" 'Sequence 
<220> 

<223> 01 igonucleotiae ZC17252 

<400> 39 
ggtatggagc aaggggcaac i.tggg 

<210> 40 
<211> 2? 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide ZC17156 

<400> 40 
gagtggcaac ttccagggcc aggagag 

<210> 41 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide ZCri57 



<400> 4i 
ci~T r.cc'_c3c cctcaaccci yactatc 



:> 4? 



n2> DNA 
Honio 



:Di ens 



<^0C> 42 - _ 

ggcacagccc ggggcgaigg gcgcgtttcc ggccctgtgc ggcciggcgc tgctgtgcgc ou 

Qc:cagcctg ggtcagcgcc ccaccggggg icccgggigc ggccctgggc gcctcctgc. l^v 
taggccgcga acggacgcgc gctgctgccg ggttcacacg acgcgctgct gccgcgatifi . ISv 

cccgggcgag gagtgctgti ccgagtggga ctgcatgtgt gtccagcctg aattccactg 24l: 

cggagaccct tgctgcacga cctgccggca ccacccttgt cccccaggcc agggggiaca 30u 

gtcccagggg aaattcagtt ttggcttcca gtgtatcgac tgtgcctcgg ggaccttctc 360 

cgcgggccac gaaggccact gcaaaccttg gacagactgc acccagttcg ggtttcicac 4^'j 

tgigttccci gggaacaaga cccacaacgc tgtgtgcgtc ccagggtccc cgccggcaga 48C 

gccgcttggq tggctgaccg tcgtcctcct ggccgtggcc gcctgcgtcc tcctcctgac ^40 

ctcggcccag cttggacigc acatctggca gctgaggagt cagtgcatgt ggccccgaga 600 

qacccagctg ctgctggagg tgccgccgic gaccgaagac gccagaagct gccagttccc 66u 

cgaggaagag cggggcgagc gatcggcaga ggagaagggg cggctgggag acctgtgggt /20 
gtgagcctgg ctgtcctccg gggccaccga ccgcagccag cccctcccca ggagctcccc 
agcccgcagg gctctgcgtt ctgctctggg ccg 



780 
813 



<2j0> 43 
<211> 44 
<212> DNA 
<213> Artificial 



Sequence 
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<220> 

<223> Oligonucleotide ZC10.134 : 
<400> 43 

atcagcggaa ttcagatctt cagacaaaac tcacacatgc ccac 44 

<210> 44 
. <211> 35 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 01 igonucleot lae ZC10135' 

gGCaOtci.c: f^^^^Tcarlic :":aQngac.? gaca:: , ■ 



<22i> :ds 

<222> . . . . ( 759} 
<223> \g Fc secuence 

<400> 45 

ggatcc axe aag cac ctg tgg' ttc ttc etc ctg etc gtg gcg' get ecc 48 

Met Lvs His Leu Trp Phe Phe.Leu Leu Leu Val Ala Ala Pro 

' 1 " ^ 5 ' ^ ■ : 10 - ; 

c^g^ tgg g;- etc ace gag eee age tet^tea gac aaa act cac aca tgc 96 
Ara Iro val Leu Ser G:u ^ro Ara Ser ;SerLAsp Lys Thr His 'hir Cys^" 
15 " 20 ; 25 : . 30 

cea ecg tqc eea gea cet gaa gee gag ggg gca eeg tea gte ttc etc l^'^ 
Pro Pro Cvs Pro Ata P-o Glu Ala Glu Gly Ala Pro Ser Val Phe Leu 
' 35 40 45. 



ttc cec cca aaa ecc aag gac aec etc ang ate tec egg ace cet gag 
Phe Pro Pro Lys Pro Lys Asp Thr Leu Met He Ser Arg Thr Pro Glu 
50 55 60 



192 
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gtc aca tgc gtg gtg gtg gac gtg age cac gaa gac cct gag gtc aag 
Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys 
65 70 75 

ttc aac tgg tac gtg gac ggc gtg gag gtg cat aat gcc aag aca aag 
Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys 
80 85 90 

ccg egg gag gag cag tac aac age acg tac cgt gtg gtc age gtc etc 
Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu 
95 100 105 110 

acc gtc ctg cac cag gac tgg ctg aat ggc aag gag tac aag tgc aag 
Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys 
115 120 125 

gtc tec aac aaa gcc etc cca tec zcz ate gag aaa acc ate icc aaa 
Val Ser Asn Lvs AI2 Leu Pro Se- Ser lie Glu L\'S Thr He Ser Lys 
13C 135 140 



ccg gag aac aac tac aag acc acg cct cec gtg ctg gac tec gac ggc 
Pro Glu Asn Asn Tyr Lvs Thr Thr Pro Pro Val Leu Asp Ser Asd Gly 
195 " 200 205 

tee ttc tie etc tac age aag etc ace gtg gac aag age agg tgg cag 
Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin 
210 215 220 

cag ggg aac gtc ttc tea tgc tec gtg atg cat gag get ctg cac aac 
Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn 
225 230 235 



240 



288 



336 



384 



432 



480 



528 



gcc aaa ggg cag cec cga Qsa eca cag gtg tac acc ctg ecc cca tec 
Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Let Pro Pro Ser 
145 150 155 

egg gat gag ctg acc aac aac cag gic age ctg acc tgc ctg gtc aaa 
Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys 
160 165 170 

ggc ttc tat cec age gac ate gee gtc gag tgg gag age aaz ggg cag 576 
Gly Phe Tvr Pro Ser Asp He Ala Val Glu Trp Glu Ser Asn Gly Gin 
175 ' 180 185 190 



624 



672 



720 
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cae tac acg cag aag age etc ,tcc ctg tct eeg ggt aaa taatctaga 
His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 
• 240 245 250 



<210> 46 
<211> 52 
<212> DNA . 

<213> Artificial Sequence 
<220> 

■ <223> 01 igonucletide ZC15345 
<400> 46 

ccgtgcccsa Cdcctg3a.9c cgagggggce ccgtcacT.:: t.cit.c 

Arij "^^ ci a 1 Sequence . ■ 



■ggatictcga litiaraccc gqaqacaggg c 
<2Ji> 55 

<2I2> DNA \ v; 
<213> Artificial Sequence 

<220> 

<223> Oligonucleotide ZC155]/ 
<400> 48 

ggtggcggcL cccagatggg tcctgtccga gcccaca'.ci icagacaaaa c 

<?][;> 49 
<2H> IS 

<212> DNA - - - - . - _ 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide ZC15530 



wo 00/40716 



31 



PCT/USOO/00396 



<400> 49 
tgggagggct ttgttgga 

<210> 50 
<211> 42 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide ZC15518 
<400> 50 

tccaacaaac ccctcccatc ctccatcgag aaaaccatct cc 
51 

Arr. 1 f 1 c 1 c ' Sequenc ? 



<^00> 5i 

gyctggai-:-: a-Qsagcac i.gtggttcri cctcctgctc av.gqcqq:-„c ccagavo 

<210> 52 
<21j> 59 
<212> DNA 

<213> Artificicl Sequence 
<220> 

<223> oligonucleotide D!"imer 
<400> 52 

ctcagccagc aaatccatgc cgagttgaaa cgcticcg-::; gaatgagtgc cctgggcccj 

<2i0> 53 
<2:l> 48 
<212> DKA 

<2i3> Artificial Sequence 
<220> 

<223> Oligonucleotide pnmer 
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<400> 53 

gcatgtgtga gttttgtctg aagatctggg ctccttcagc cccgggag 

<210> 54 

<211> 59 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer 

<400> 54 

ctcagccagg aaatccaLgc cgagttgaga cgcticcgta gaatgagtgg cctgggccg 



•-:•:"..?> DH- 

•■■2i3-- Arv"!*": :; '-■vC-ur;!'iC-j' 
■'-220-' 

-'2Z5> 0 "po-'..' ' ".df r-""i'n-3"' 
■-400" 

Qcacggrggg cat ate-. :,Trigictgd agctc'gggc Lcc;.tcagcc ccgggagag 

<2i{j> 56 
<211> GO 
<2i2> DNA 

<2]3> Art'if-iia' Sequence 
<220> 

<223> 01 iqonjcleotide primer 
<400> 56 

Qcacagaggc iCagaagiHa gtccagctct ccccgggctg aaggagccca gatcttcaga 

<210> 57 
<211> 56 
<212> DNA 

<2 1 3> Art 1 r 1 c -. a 1 Sequence 
<220> 

<223> 01 igon^jcleotide primer 
<400> 57 
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ggggtgggta caaccccaga gctgttttaa tctagattat ttacccggag acaggg 

<210> 58 
<211> 59 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer 
<400> 58 

ctaacatgtc agcgttattg taatgcaagt gtgaccaatt cagagcccag atcttcaga 

<210> 59 
<211> 20 
<212> PRT 

<215> Artificial Seauence 
<220> 

<223> Antibody peptide 
<400> 59 

Set- Ala 61 V lie Ala Lvs Leu Glu Glu Giy Pro 61 u Leu Gin Leu Ala 
1 ' 5 10 l^- 

He ^To Arq 61 u 
' 20 

<210> 50 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Antibody peptide 
<400> 60 

Ser Phe Lvs Arg Gly Ser Ale Leu Glu Glu Lys Glu Asn Lys Glu Leu 

1 ' 5 10 15 

Val Lys Glu Thr 
20 
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